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COMET SEDANS AND 
STATION WAGONS 






WELDING METHODS 
FOR AUTOMOBILES 





ASSEMBLING THE 
TRIUMPH HERALD 


USE OF X-RAYS AT 
FORD LABORATORY 





HIGH SPOTS OF SAE 
ANNUAL MEETING 


SAE President Harry E. Chesebrough, Vice 
President of Chrysler Corp. and General Man- 
ager of Plymouth - De Soto - Valiant Division 
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This shop 
cuts costs 
by using 
STANICUT 


Oil 137 BCS 


Machines seven metals, 
one plastic with this one 
cutting fluid 





Shank Manufacturing Company, Chicago, cuts production costs three 
ways by using Stanicut Oil 137 BCS. (1) The 15 Warner & Swasey 
Lathes are never down for change of cutting fluid when the metal 
being worked is changed. There’s no time lost with shutting down, 
cleaning up and changing oil. (2) There are no losses from the use 
of the wrong cutting fluid. (3) Floor space is used for productive 
machinery instead of being tied up as storage space for barrels of 
different cutting fluids 


Titanium, brass, alloy steel, aluminum and seven grades of Stainless 
plus Teflon plastic are all worked on the machines. Latest equipment, 
a reputation for good work, experienced operators and on-time deliv- 
ery keep business coming to Shank. Stanicut Oil 137 BCS helps Shank 
hold down manufacturing costs 


Does cutting costs with a cutting fluid interest you? Let one of Stand- 

Oil's experien brication specialists show you how STANIcuT 
Oil 137 BCS can do it. Call the Standard Oil office nearest you in any 
of the 15 Midwest or Rocky Mountain states. Or write Standard Oil 
Company (Indiana), 910 South Michigan Avenue, Chicago 80, Illinois. 


‘ 


po 
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You expect more from STANDARD) and you get it! 





The BEST Solution to Difficult 
Speed Control Problems— 


LIQUID-COOLED EDDY-CURRENT 
COUPLINGS and DRIVES 


Dynamatic Liquid-Cooled Couplings provide in- 
finitely adjustable speeds for nearly every appli- 
cation from 3 to 75 HP. Note the absence of slip 
rings, brushes, and commutators. Heavy-duty types 
with capacities up to 5,000 HP are also available. 


“*‘Dynaspede"’ Drives are Dynamatic 
Liquid-Cooled, Stationary-Field Eddy-Cur- 
rent Couplings mounted integrally with 
standard, D-flange, squirrel cage motors. 
Available in capacities from 3 to 75 HP. 


Here's Why 

Dynamatic Liquid-Cooled Couplings and Drives provide infinitely adjust- 
able speed from a constant speed source—or constant speed from a variable 
speed source. They operate on standard alternating current. Rotary power 
is transmitted through the coupling by an electromagnetic reaction between 
the driving and driven members of the unit—there is no mechanical contact 
of rotating members to cause wear and require adjustment or replacement. 
A wide range of standard and special control features may be obtained 
from a remotely-mounted electronic control system. Infinite speed adjust- 
ment, constant speed control, on-off clutch control, torque limit, accelera- 
tion control, inching, and threading are a few of the many functions avail- 
able. The addition of an eddy-current brake to standard couplings or drives 
provides smooth, cushioned stops and controlled deceleration. 
Liquid-Cooled Dynamatic Couplings and Drives deliver more horsepower 
than other types of the same physical size, thus conserving space in a busy 
machine area. Efficient heat dissipation permits continued operation at 
low speeds, or stall with full load. 

Completely enclosed, Dynamatic liquid-cooled units are protected from 
dust, dirt, and other atmospheric impurities. Dynamatic design involves no 
brushes or slip rings; there is no = of arcing. With simple modifi- 
cation these units can be made explosion-resistant for | Aleta applications. 


Send for Our New Illustrated Bulletin. 


EATON 
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DYNAMATIC DIVISION 
MANUFACTURING COMPANY 


3307 FOURTEENTH AVENUE 7 


Infinitely Adjustable Speeds 
from AC Power 


+ 
Full-Torque Starts 
+t 
Wide Range of Control Functions 


*« 


No Slip Rings, Brushes 
or Commutators 


«x 
Completely Enclosed Design 
*« 


Low-Cost Maintenance 





KENOSHA, WISCONSIN 
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Unplated bumper section ' 
shows surface variations 
averaging 40 micro-inches. 8 


Same bumper section plated with 2 mils of leveling Nickel and 0.01 mils of chrome 


shows an average variation from level reading of no more than 5 to 6 micro-inches. 


See how a layer of leveling Nickel takes 
polishing-buffing costs out of plating 


you see how a layer of level- 


\bove, 
ing Nickel can be used on bare steel 
to even out surface imperfections, re- 
ducing the need for polishing and 
buffing before and after plating. 

| he le veling Nic ke l, howe Vere could 
have been applied to a zinc, brass or 
aluminum part or product with 
equally good re sults 

Special Nickel baths have been de- 
veloped to coat and smooth the 
rough surfaces of a wide range of 
basis metals. By employing thes« 
baths, engineers and designers can 
reduce, in many cases eliminate high 
polishing and buffing costs. 


You get higher quality, too. Leveling 
Nickels, when plated semi-bright, are 
often coated with bright Nickel be- 
fore chrome plating. The thick, duplex 
Nickel coating that 
high brightness and lasting beauty. It 
provides a mirror-smooth, white- 
metal foundation for a brilliant blue- 
white finish. It backs up the chrome 
and cushions it against cracking _~ 
protects basis metals from rust and 


re sults assures 


corrosion. 


So with Nickel in ample supply as 


a, Inco Nickel .. 


Circle 105 on Inquiry Card for more data 
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far into the future as any man can 
foresee, you can now plan to use 
leveling Nickel Plating to cut your 
production costs and enhance plating 
quality. 

For more information about versa- 
tile Nickel coatings, write us for our 
informative booklet, “PracticaL AN- 
swers TO 40 PracticaL QUESTIONS 
\sout NIcKEL PLATING.” 


The International Nickel Company, Inc. 
67 Wall Street New York 5, N.Y. 
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The New Line of Comet Sedans 
and Station Wagons 


The newly introduced Comet 
scribed in this article by Joseph Geschelin. 
A cut-away view of the unitized body con- 
struction is shown, along with other illus 
trations. Weight reduction was a primary 
consideration in the development of this 
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is de- 


line 


car. 


Welding for Motor Vehicles, Part Il 
This second part of a four part series con- 
cludes a discussion of arc welding in auto- 
motive manufacturing. Trends in the field 
are analyzed. Parts III and IV, devoted to 
resistance welding and gas welding, will 
appear in forthcoming issues of AUTOMO- 
TIVE INDUSTRIES. 


Novel Assembly Methods for the Triumph 
The sequence of operations shown in this 
article, plus the illustrations, give a clear 
picture of production methods at the 
Triumph-Herald plant. This article was 
written by David Scott, Special European 
Correspondent for AUTOMOTIVE INDUSTRIES. 

Page 38 
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X-Rays Perform Many Tasks at the 
Ford Laboratory 
Scientific techniques and tasks that are 
being studied at the Ford Laboratory may 
create new concepts in the car of the fu- 
ture. This article describes the research 
operation at Ford. By Vern W. Palen 


Page 41 


SAE Annual Meeting 
A host of new concepts and automotive en- 
gineering developments were discussed at 
the five-day SAE meeting in Detroit. 
Charles A. Wienert, Eastern Editor, 
sents highlights of the program which in- 
cludes about 80 technical papers. Page 44 


pre- 


Autolite's Redevelopment of 
Manufacturing Objectives 
Engineering problems, consumer needs, re- 
search and development are covered in an 
interesting article that explains a new 
trend in the manufacturing of automobile 
electrical components. Page 48 


Aerospace Industry Stays at High Level 


Technological progress, coupled with 
budgetry and other problems, highlighted 
1959. Outlook for 1960 centers around ac- 
celerated missile and space programs with 
concurrent reduced activity in aircraft con- 
struction. Page 50 


Replaceable Tire Treads 
Tire treads that are interchangeable and 
can be replaced when worn are illustrated 
and described in an interesting article. 
Page 51 


Oil Cooled Disk Brakes 
Specifications, components 
characteristics of a newly developed brake 

are described in a comprehensive 

There is also a cut-away view of 

Page 52 


and operating 
system 
article. 
the brake assembly. 


Copyright 1960 by Chilton Company 


Business Publications 


National Business 
Audit of Circulation 


Publications, Inc. 


BPA 


AUTOMOTIVE INDUSTRIES. Published semi-monthly by Chilton Company, Chestnut & 
. o : 


56th Sts 
the automotive 
$2.00 and Products Guide Issue, 


and suppliers t« 
Statistical Issue 


To manufacturers in 
Single copies, 50¢ 


$1.00, net 


Automotive INpustries, February 1, 1960 


industries in the Tt U. 8. Possessions and 


wf The Automobile 
2; Dealer, and Re 
Magazine (monthly 
1895, May, 1918 


56th Sts., Phila- 


AUTOMOTIVE INDUSTRIES is a 
weekly and the Motor Review weekly 
pairman (monthly October, 1903; th 
July, 1907, and the Horseless Age 
EDITORIAL EXECUTIVE OFFICES, Chestnut and 
lelphia 39, Pa., U. 8S. A. Cabl t 


e address-—A and, Pt 


solidatior 
May, 1 
e Automobile 
weekly founded ir 


iladelphia 
m price: 
year 


Phila 
Canada 


39. Second Class Postage Paid at Philade 
00 f 


Pa. Subscripti 
$2.00 per ear; $3 r 2 year th 


phia 
All Others $10.00 per 





AUTOMOTIVE 
INDUSTRIES 


News Previews e @ e 


AMC Returns to Canadc.... waive 

DKW's Engine Has Only Seven Moving Parts... 
Auto Union's Sport Coupe 

Record Year Predicted 

Custom American is Latest Mode! 

Vacuum Door Locks by Ford. 

Detroit Firm to Make Volvo Paint System 
1960 Model Year Likely to be Short 

World's Smallest Turbo-jet Engine.......... 
Chrysler Producing at New Glass Plant.... 
Willys Subsidiary ........... 

95,000 Unionists Get 6 Millio 

Diesel Plant to Move..... 

Piggy Back Automobile Shipments... .. 
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Heil Grants License to Mexican Firm 
Studebaker's “New Idea” Truck 
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J. I, Case Introduces Scrapers, Tractors. 
Dow Pians Expansion 
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Industry Work on Saturn Sought.... 
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BENDIX PROP SHAFT PARKING BRAKE 


independent holding power-! 





yn 


— 


@ Holds on the Steepest Grades 
@ Saves Service Brakes and Drums 


@ Safety Standby in Many 
Emergencies 


FOR TRUCKS, BUSES AND OFF-THE-ROAD VEHICLES 


Here is the most efficient parking brake ever built. 
With its heavy duty torque capacity, it holds on any 
coad grade and is equally effective in both forward 
and reverse parking. 

The Bendix* Prop Shaft Brake is truly an extra brake 
with fresh capacity completely independent of the 
service brakes. This independent brake application 
obviously saves wear and tear on service brake linings 
and drums as well as serving as a safety stand-by for 
many emergency situations. 

Service is simplified with self-centered brake shoes, 
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and adjustments for lining wear are readily made 
from the outside. 

Rugged, light in weight and simple in design, the 
Bendix Prop Shaft Parking Brake meets the most 
exacting standards of the industry, and all I.C.C. and 
state requirements. 

There’s a size for every truck, including the heaviest 
highway rigs and off-the-road vehicles. *REG. U.S. PAT. OFF 


Bendix pYvPsion South Bend, rnp. 1. 
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Positive roller retention 
during handling and as- 
sembly and effective lu- 
bricant sealing for many 
applications are two bene- 
fits of Torrington’s expe- 
rience-proved retaining lip 
construction. 


This little lip 


makes a big difference! 


The turned-in lip at each end of Torrington Needle Bearings positively 
retains the trunnion - end rollers and makes the bearing truly a complete 
unit, with no possibility of roller fall-out. 

This unit construction simplifies installation and servicing. The closely 
controlled clearance and the large area between cup lips and shaft form 
an effective labyrinth seal. Also this retaining lip allows pregreasing the 
bearing with the proper lubricant for each application. 

Long experience with the Torrington Needle Bearing in thousands of 
applications has proved the merit of this and other features in efficient 
performance and long service life. Make sure your product benefits from 
the best that experience has to offer—specify Torrington Needle Bearings. 
The Torrington Company, Torrington, Conn.—and South Bend 21, Ind. 


TORRINGTON BEARINGS 


District Offices and Distributors in Principal Cities of United States and Canada 


NEEDLE + SPHERICAL ROLLER + TAPERED ROLLER + CYLINDRICAL ROLLER + NEEDLE ROLLERS + BALL + THRUST 
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The Prime Mover Company, 
manufacturer of materials 
handling equipment, says: 


Our “Prime Movers” 
give these 6 parts a 


terrific beating...that’s 


why they’re made of 
LaSalle 


YUU ALY DS 


STEEL BARS 





copper 


Without Heat 


Engineers of the Prime Mover Company, Mus- 
catine, Iowa, demanded the most dependable steel 
bars available for six important parts of their 
transmission assembly. Here are some of the 
reasons they specified STRESSPROOF! 


You don’t have to heat treat STRESSPROOF! There’s 
no heat treat distortion. 


STRESSPROOF is strong . . . 100,000 psi. 
It machines faster ... at 83% the speed of B1112. 


It wears better without case hardening .. . re- 
placing .40 carbon alloy steels and other heat 
treated and alloy steels, such as 8640, 4140, 
C1045, C1141, and C1137. 


It costs less than heat treated in-the-bar alloys. 


Driving Axle, 1942” 





Shifting Shaft, %” 





ey Use this coupon to request technical bulletin announcing improvements in LaSalle sTREssPROOF Steel Bars... with copper. | 


Reverse Pinion, 3” 


Bearing Carrier 
Clutch Throwout, 2%” 





1438 150th Street 
Hammond, Indiana 





Name 





Title 





bulletin ‘Today's 
Improved LaSalle 


STRESSPROOF Steel Address 


Company 








Bars...with Copper.” 





Zone State 





| 
| 
| 
| 
| 
| 
| 
| Please send technical | 
| 
| 
l 
| 
| 


- City 
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S.A.E. 45° FLARE 


x2 


COMPRESSION 


SELF-ALIGN 


STEEL FITTINGS 


FORGED PIPE FITTINGS—TEF-SEAL NUT 
Forged Pipe Fittings—Tef-Seal Nut forged steel 
pipe fittings are machined from AISI Lu 
material. All threads are N.P.T.F. Dryseal Threads. 
Exclusive “ball drilling’’ eliminates turbulence, 
insures smooth, full flow. ‘Interchangeable with 
GMC dimensional standards and are pressure rated 
for up to 3000 p.s.i. Every fitting is marked with 
its individual rating. Available in most common 
styles for all major needs in a range of sizes 
from Ve” to 1'/o” and larger. 


Tef-Seal nuts to make every pipe joint leakproof 
are made from AIS! 12 L 14 steel and virgin 
teflon. Threads are N.P.T.F. Dryseal threads 
Available in range of sizes from 4%” to 1%” 


FLARE-TWIN HYDRAULIC TUBE FITTINGS 
SAE 37° FLARE U.1.C.) STEEL FOR FLARE TUBE 
SYSTEMS. Two-pc. and three-pc. carbon and 
stainless steel with cadmium plated or Weather- 
cote finish, also in heavy pattern brass. Standard 
sizes: 4%” through 2”. Pressure Ratings: up to 
10,000 p.s.i 


ERMETO FITTINGS 

No threading, welding or soldering. Designed for 
high pressure systems, the Weatherhead ‘‘7000"' 
series flareless Ermeto fitting meets all SAE ap 
proved standards for hydraulic flareless tube fit- 
tings. In a complete range of standard styles, the 
**7000"" series Ermeto includes all styles of straight 
thread fittings for SAE approved *‘O'’ ring boss 
mounting. Sizes to 2” in stainless or carbon steel. 


Weatherhead brass fittings are made from high 
quality SAE 72 brass bar stock. Exclusive extrusion 
process makes WEATHERHEAD brass fittings 
stronger, lighter in weight and more durable than 
cast or forged fittings. Precision machined to 
meet SAE standards and specifications. Large, uni- 
form wrench pads have standard dimensions for 
easy assembly using standard open-end wrench. On 
fittings where pipe threads are used, we have 
standardized on Dryseal American National Stand 
ard Taper. Weatherhead offers the only complete 
line of brass fittings with these outstanding ad 
vantages. 


BRASS TUBE FITTINGS 


C<— 


INVERTED FLARE 


os 


THREADED SLEEVE 


cs -.- 


PIPE 


BULK HOSE--REUSABLE HOSE ENDS 


130 different types for ap 


plications up to 10,000 p.s.i. 


Sizes for 4%” to 2” 1.D 


H.9—Low Pressure 
(SAE 30R2) 


H-17—Medium Pressure 
(SAE 100R3) 


BRASS & STEEL FITTINGS 


4 
er oa 


~ 


/ ‘ 


Wiinitucao = sa 





H-25—High Pressure 
(SAE 100R2) 


H-69—Medium High Pres 
sure (SAE 100R5) 


—— 6 
ml) 


2—Steel Ends 
H-108—Medium High Pres 


ct 
sure (SAE 100R1) 


WRITE FOR COMPLETE CATALOG C-300 
HOSE & ASSEMBLIES / TOOLS & ACCESS 





1—Standard 2-pc. 
Reusable Ends 


=<. 


3—Clamp-Type Ends 


4—Push-on Ends 
**Barb-Tite’’ 


ORIES , 


THE WEATHERHEAD CO., FORT WAYNE DIVISION 
Al-2, 128 W. Washington Bivd., Fort Wayne, Ind 


The Weatherhead Co., Ltd., St 
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CALENDAR 


OF COMING SHOWS AND MEETINGS 





Midwest Welding Conference, Iili- 
nois Tech Chemistry Bidg., 
Chicago, Ill. Feb. 3-4 


Car- 
.Feb. 8-9 


ASIA National 
negie Hall, 


Convention, 
New York, N. Y.. 


International Show, The Coli- 
Feb. 


IASI 


seum, New York, N. Y. 10-13 


Industry Con- 
Park Hotel, 
Feb. 


National Missile 
ference, Sheraton 


Washington, D. C. 12-17 


Autorama, Hartford, Conn. Feb. 17-22 


ASME Gas Turbine Power and Hy- 
draulic Conference, Rice Hotel, 
Houston, Tex. .Mar. 6-9 


Denver, 
. Mar. 


Pacific Automotive Show, 


Colo. 10-13 

SAE 
Materials 
Cadillac 


Body and 
Sheraton- 
Detroit, 
. Mar. 


Passenger Car, 
Meeting, 
Hotel, 
15-17 


SAE National 
Statler Hotel, 


Production Meeting, 
Cleveland, O. 
Mar. 22-24 


Material Handling Institute, spring 
meeting, Pittsburgh-Hilton Ho- 
tel, Pittsburgh, Pa. Mar. 29 


Hotel 
.Mar. 29-31 


American Power Conference, 
Sherman, Chicago, Ill. . 


industria! Truck Association, spring 
meeting, Pittsburgh-Hilton Ho- 
tel, Pittsburgh, Pa. Mar. 30 


Nuclear Congress and Atomic Ex- 
position, Coliseum, New York, 
N. Y. Apr. 


Aeronautic Meeting, 
New York, 
Apr. 


SAE National 
Hotel Commodore, 
N. Y. 


Section Conference, 
Hotel, Paim 
Apr. 


SPI Western 
New Riviera 
Springs, Calif. 


Sports 
Apr. 


Air and Space Exposition, 


Arena, Los Angeles, Calif. 14-24 


International Automobile Show, Co- 


liseum, New York, N. Y. Apr. 16-24 


Annual Conference on Automatic 
Techniques, Cleveland-Sheraton 


Hotel, Cleveland, O. Apr. 18-19 


Automo- 
Hotel, 
Apr. 20-21 


SPI Cellular Plastic Div., 
tive Conference, Statler 
Detroit, Mich. 


Confer- 
New 
Apr. 21-22 


ASME-SAM Management 
ence, Statler Hilton Hotel, 


ASTE Tool Show, Detroit Artillery 
Armory, Detroit, Mich. -Apr. 21-28 
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Forward March in 1960... 


Udylite ofters 
new products, processes 


MAJOR DEVELOPMENTS IN EVERY PHASE OF THE INDUSTRY 
COME FROM THE WORLD’S LARGEST PLATING SUPPLIER 


Udylite steps up the production of new equipment 
and processes and continues its expanding pro- 
gram of research and new product development. 
Here are some of the New benefit-packed inno- 
vations that Udylite has ready for you NOW. 


New Barrel assembly just released, 
Udylok-Tempron Barrel Assembly . . . unique 
interlocking cylinder construction which permits 
speedy field repair . . . tie-rod-free construction 
. .. twelve machine screws the only metal used in 
cylinder . . . advanced ring gear design with 
heavy duty, four pitch gearing for greater 
strength . . . longer life . . . made of non-corrosive 
Udylon . . . and a revolutionary new super- 
structure design. 


New Rectifier line A whole new line... 
completely re-designed from the ground up... 
economies affected with new method of manu- 
facture mean real savings in your original cost... 
keep maintenance and replacement costs mini- 
mum... fully guaranteed and built to usual high 
standards of Udylite quality construction. 


New Tank lining Brand new tank lining . .. 
for special applications . . . introducing a new 
recently perfected material of unusual properties 
... an EXCLUSIVE with Udylite. 


New Filter series \mproved . . . high area 
... low pressure filters . .. designed with economy 
of operation in mind for you . . . long range 
savings . . . low, low maintenance costs . . . greatly 
increased efficiency .. . full range of sizes and 
capacities. 


New Processes due Another great forward 
step in the battle against corrosion . . . A NEW 
Udylite bright plate process . . . now under 
rigorous testing for introduction early in the spring 
- . . @ product of the continuing research and 
development that gave you “The Incomparable 
66” and Bi/NICKEL. 


New Automatic Machine features 
Plating automation . . . equipment advances... 
including new skip mechanism . . . 1960 models of 
Cyclemaster . . . and the famous Udylite V.I.P., 
automated barrel plating machine . . . to fit 
economy budgets. 


New manufacturing facilities 
$600,000.00 expan- 
sion program at 
Udylite, Detroit... 
installation permits 
quality controlled pro- 
duction of vital raw 
materials . . . guaran- 
tees source of supply 
. .. provides you with 
product of insured 
purity ... at a reason- 
able price. 

The newest and the best in plating supplies, 
equipment and processes . . . products such as 
those shown here flow constantly from Udylite to 
industry. Watch for detailed announcements 
every month. If you'd like to learn more about 
any of the developments we've talked about 
right away, just get in touch with your Udylite 
man today or write to: 


Giant autoclave. ..new 
plant facility at Udylite 


corporation ¢ Detroit 11, Michigan 
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LOOK 
FOR THE 
DIAMONDS-—SIGN 
OF FINISHING 
QUALITY 


4 good reasons 
why you should use 
Gipni> 
Chromate 

Conversion Coatings 


ON YOUR ZINC OR CADMIUM PRODUCTS 


CORROSION PROTECTION 


The wide range of Iridite coatings available gives you a 
choice of corrosion protection—from economical, mild pro- 
tection of parts for shipment, storage or display, to ex- 
tremely high protection under exposure to marine and highly 
humid atmospheres, gasoline or other hydrocarbons. 


PAINT BASE 


For an extremely tight bond for either baked or air-dried 
paints, non-porous Iridite blocks moisture penetration— 
prevents formation of metallic soap products beneath paint 
coatings. 


APPEARANCE 


Your choice of colors ranging from clear through yellow 
iridescent to olive drab. Bright Iridite finishes can also be 
dyed to provide other color effects. 


SPECIAL EFFECTS 


Iridite, in combination with other Allied Research processes, 
can provide a wide variety of finishes. As an example, 
Iridite 8-P applied to zinc or cadmium, followed by an ap- 
plication of Irilac, gives a highly attractive simulated brass 
finish. 





IRIDITE—o specialized line of chromate conversion coatings for 
nonferrous metals. Easily applied at room temperatures with short 
immersion times, manually or with automatic equipment. Forms a 
thin film which becomes an integral part of the metal. Cannot chip, 
fiake or peel. Special equipment, exhaust systems or highly trained 
personnel not required. 











For complete information on Iridite, con- 
tact your Allied Field Engineer. He's listed 
in the yellow pages under “Plating Sup- 
plies.” Or, write for FREE TECHNICAL DATA 
FILES. 


chemicol Processes, Anodes, 


GENERAL 
ELECTRIC 











4004-06 EAST MONUMENT STREET ¢ BALTIMORE 5, MARYLAND 
BRANCH PLANT: 400 MIDLAND AVENUE © DETROIT 3, MICHIGAN 


West Coast Licensee for Process Chemicals: L. H. Butcher Co. 


3 chico cere | QTD | QLINTD*| CITB? GID? | WAGNER ] 
Coatings | Brighteners Supplies 


hi ft 
Rectifiers Equipment, ond Supplies for Metal Finishing Ciremetes 
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Another new development from Detrex: 


A New Line of Paint Strippers- 
One For Every Stripping Need ! 





EPOXY RESINS 


The Detrex Research Department, long aware of the 
fact that no single stripper can efficiently remove all 
varieties of paints, has developed a line of strippers 
that guarantee superior results on the paints for which 
they were developed. 

Your Detrex service engineer is your professional 
consultant. You can’t afford to pass up his expert 
analysis of your stripping operation that includes; 
laboratory analysis of the paint you are using, type 
of equipment available to do the job and your allow- 
able stripping time. 

You can be assured, the proper analysis and rec- 
ommendation will result in important savings and 


Cleaning 7" ie e 
superior stripping in every case. 


CHEMICAL INDUSTRIES, INC. 





Box 501, Dept. Al-260, Detroit 32, Michigan 
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Of the various methods of heat- 
treating alloy steels, one of consid- 
erable importance is that involving 
quenching and tempering. This 
method, which enhances the me- 
chanical properties of the end 
product, differs materially from nor- 
malizing and annealing (previously 
discussed in this series). 

The purpose of quenching is to 
effect a cooling rate sufficient to de- 
velop the desired hardness and 
structure. 

Before quenching takes place, 
steel is heated to a point above the 
transformation range. Quenching is 
the subsequent immersion of this 
heated steel in a circulated or agi- 
tated bath of oil, water, brine, or 


caustic; or, in the case of austemper- 


ing or martempering, generally in 
agitated molten salt baths at a pre- 
scribed temperature. Austempering 
and martempering are preferable 
where a minimum of distortion is 
desired 

Quenching increases the tensile 
strength, yield point, and hardness 
of alloy steels. It decreases duc tility 

that is, elongation and reduction 
of area. It also decreases resistance 
to impact. However, by means of 
tempering, it is possible to restore 
some of the ductility and impact- 
resistance—-but only at a sacrifice of 
tensile strength, yield point, and 
hardness. 

The results of mild oil- or water- 
quenching as related to mass effect 
can be found in the end-quench 
hardenability test. Voluminous data 
concerning this test are issued by 
AISI and SAE in the form of 
hardenability bands for the various 
grades of alloy steels. 
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(Advertisement) 


KNOW YOUR ALLOY STEELS... 


This is one of a series of advertisements dealing with 
basic facts about alloy steels. Though much of the informa- 
tion is elementary, we believe it will be of interest to many 
in this field, including men of broad experience who may 
find it useful to review fundamentals from time to time. 


Alloy Steels 


If thermal cracking is to be 
avoided, cooling by liquid quench- 
ing should not be carried to a point 
below 150 deg F. When a tempera- 
ture of 150 deg F is approached, im- 
mediate tempering should follow. 
Because of residual stresses, no steel 
should be used in the as-quenched 
condition. 

Tempering can be defined as re- 
heating to a specified temperature 
below the lower critical range, fol- 
lowed by air cooling. It can be done 
in furnaces, oil, or salt baths, the- 
temperatures varying from 300 to 
1200 deg F. With most grades of 
alloy steel, it is best to avoid tem- 
peratures between 500 and 700 deg 
because of the “blue brittleness’’ 
that occurs in this range. Maximum 
hardness and wear-resistance result 
from tempering at low temperatures; 
maximum toughness is achieved by 
tempering at the higher levels. Of 
course, one of the essential reasons 
for tempering is to relieve the resid- 
ual stresses set up in quenching. 

Bethlehem metallurgists have de- 
voted years of study to all phases of 
heat-treating. By all means call 
them if they can be of service to you. 
And please remember, when you are 
next in the market for alloy steels, 
that Bethlehem makes all AISI 
standard grades, as well as special- 
analysis steels and the full range of 


carbon grades. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA 


Export Distributor 


Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 
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LETTERS 


to the 








Readers’ opinions or requests for additional information on material appearing 
in the editorial pages of AUTOMOTIVE INDUSTRIES are invited for this 
column. No unsigned letters will be considered, but names will be withheld 


on request. Address Letters to the Editor, 
Philadelphia 39, Pa. 


Chestnut Sts., 


BUYING OR LEASING 
EQUIPMENT 


I do not know whether your edi- 
torial policy would permit a dis- 
cussion of a perhaps controversial 
subject, that of the relative merits 
of buying or leasing equipment. 
However, if such a study would 
not be in conflict, I believe it 
would be of great assistance to 
the purchasing agent in his con- 
sideration and evaluation. 
G. W. Howard Ahl 
Secretary-Treasurer 
National Association of 
Purchasing Agents 
11 Park Place 
New York 7, N. Y. 
@ Two articles on this subject 
have already been published. 
Please refer to: “Equipment 
Leasing Gains in Automotive 
Industries,” AI, June 15, 1959; 
and “Automotive Parts Manu- 
facturers Lease Equipment,” 
Al, March 15, 1959.—Ed. 


ADHESIVE BONDING 


Thank you very much for the 
reprints of the article on Adhesive 
Bonding which appeared in the 
July 1 and July 15, 1959 issues. 
We were impressed with the pro- 
duction economies and design pos- 
sibilities offered by the adhesive 
bonding process, and have distrib- 
uted the reprints to key members 
of our Product Engineering and 
Manufacturing Engineering Divi- 
sions. We hope that the ideas and 
applications discussed in the article 
will stimulate some thinking on the 
part of our engineers to make fur- 
ther use of this manufacturing 
process. 
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AUTOMOTIVE INDUSTRIES, 5éth & 


We are regular readers of AUTO- 
MOTIVE INDUSTRIES and appreciate 
the opportunity to read of the 
progress that is being made in the 
automotive engineering field. 


A. A. Ullman 
Executive Manufacturing 
Engineer 


Bettendorf Works 
J. I. Case Co. 
Bettendorf, Ia. 


A very interesting article en- 
titled “Cutting Costs with Ad- 
hesive Bonding” appeared in the 
July 1 and July 15, 1959 issues. 
Do you happen to have 10 or 15 
reprints available of this article? 

James F. Barnes 
Foil Process Corp. 
15011 Oxnard St. 
Van Nuys, Calif. 
@ Reprints have been sent.— 
Ed. 


ZINC COATING 


We have read with interest your 
reference to the zinc coat in the 
November 1, 1959 issue. We would 
appreciate it if you could give us 
the name of the company that is 
working on this method. 


F. K. Knohl 

Chief Field Engineer 
Shakeproof Division 
Illinois Tool Works 
St. Charles Road 
Elgin, Ill. 


@ Your letter is being referred 
to Detroit Editor Joseph Ges- 
chelin for reply, since the item 
appeared in his “Observations” 


column.—Ed. 








STANDARDIZE 
100% 
ON SOUTHERN 
FASTENERS 


Southern Screw service is the best— 
day in, day out. But when Southern's 
“best” is not good enough—when you 
are faced with an immediate need for 
super service to keep production at 
top speed, Southern fills the bill then, 
too. Whether it's an air shipment from 
Southern's Statesville factory, or a 
rush order from one of our four 
strategic warehouse locations, South- 
ern's service, like Southern quality, 
has earned an enviable reputation for 
dependability. 

For service, for quality, for down-the- 
line dependability in all of your pro- 
duction operations, standardize | on 
Southern—specialists in the manufac- 
ture of fasteners exclusively! Send your 
order to Southern Screw Company, 
P. O. Box 1360, Statesville, N. C. 

Manufacturing and Main Stock 
in Statesville, North Carolina 


Warehouses: 
New York * Chicago * Dallas + Los Angeles 


Machine Screws & Nuts * Tapping Screws * 
Wood Screws * Stove Bolts + Drive Screws * 
Hanger Bolts + Carriage Bolts * Dowel Screws 


South 


screw company 


svaresy ORTH CAROLINA 
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UNIVERSAL JOINTS 
MECHANICS 


THESE VALUES 


MECHANICS UNIVERSAL JOINT DIVISION 


Borg-Warner * 2024 Harrison Ave., Rockford, Ill. 


Export Sales: Borg-Warner International 
36 So. Wabash, Chicago 3, Illinois 


Specify 


MECHANICS 
Roller Bearing 

ERSAL 

by 





























PLUS---- 


Roller Bearing UNIVERSAL JOINTS for every SIZE 
and TYPE of machine, and ALL kinds of engine 
driven equipment. 


PLUS---- 


Whatever your universal problem is; MECHANICS 
JOINTS provide definite, practical solutions. 


From the largest to the smailest application, 
MECHANICS Roller Bearing UNIVERSAL JOINTS 
provide the maximum torque capacity. 


PLUS---- 


Send us a print or description of your particular 
joint needs—for MECHANICS engineers’ recom- 
mendations to overcome your drive line diffi- 
culties. 
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Expert setup gets more work per chucking 


How manufacturer uses C/F turret lathe to produce 
variety of chuck bodies with only one tool change 


To do the job, the manufacturer selected a Gisholt 1L 
Saddle Type Turret Lathe with a cross-feeding hexagon 
turret. A 15” 3-jaw air chuck holds down chucking time. 
One set of adjustable serrated jaw bases handles the 
different workpiece sizes for first machining operations. 
A quick-indexing square turret on the cross slide carries 
turning, facing and chamfering tools, which work simul- 
taneously with tools on the hexagon turret. 


Three stub boring bars on the hex turret bore, counter- 
bore, recess and back face. Because size is set with the 
cross-feeding turret, these same boring bars are used on 
different part sizes. Also on the hexagon turret are 2 
box-type tool posts for facing, boring or recessing —used 
for different size workpieces because of the cross-feeding 


frm bf Lor _ a LT, :: 
‘ | 4 


MACHINE COMPANY 


feature. A threading attachment lets the manufacturer 
thread the hubs, and a taper attachment handles up to 
8 inches taper per foot when required. 


The sixth tool on the hex turret, a spade cutter, is 
used for final sizing and is the only special tool changed 
for each job. 


Simple, low-cost tooling combined with the cross- 
feeding hexagon turret offers maximum efficiency in 
handling various sizes of similar parts. The rugged 
Gisholt MASTERLINE Saddle Type Turret Lathes 
have the speeds, feeds and power to complete the work 
in the least amount of time. Call your Gisholt Repre- 
sentative today, or write Gisholt for literature. 


WRITE TODAY for complete 
set of Gisholt MASTER- 
LINE Saddle Type Turret 
Lathe Bulletins. 


Madison 10, Wisconsin, U.S.A. 


TURRET LATHES © AUTOMATIC LATHES © SUPERFINISHERS © BALANCERS © PACKAGING MACHINES © MOLDED FIBERGLAS PLASTICS 
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REDUCING STEEL 


FREES INVENTORY 


TO EXPAND 


— > 
AMERICAN STEEL | 
\e/ \ | 
| 


Alsi 


bh HOUSE ASS'N 


) 


ARISTOLOY STEEL DIVISION + 4025 Mahoning Ave., Warren, Ohio - 
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Cut your cost of possession 

by buying from your local 
Steel Service Center 
COPPERWELD STEEL COMPANY 

EXPORT: Copperweld Steel International Co., 225 Broadway, New York 7, N. Y. 
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AMC Returns to Canada 


Rambler Output to Resume in Toronto 


Rambler production will resume 
this year in Canada, accordirg to 
Roy D. Chapin, American Motors 
executive vice president. 

Assembly at the Toronto plant of 
American Motors (Canada) Ltd., 
stopped at the end of the 1957 
model run and since then the 
Canadian market has been fed 
directly from AMC’s plants in 
Wisconsin. 

Chapin made the announcement 
when he revealed the appointment 
of Earl K. Brownridge as executive 
vice president and general manager 
of the Canadian firm. Chapin is 
president of Canadian AMC as well 
as executive vice president and 
general manager of the Automotive 
Div. of the parent firm. Brown- 
ridge, a native Canadian, formerly 
was president of Orenda Engine 
Ltd., Toronto-based jet engine 
manufacturers. 


Costs Skyrocketed 


Low volume led to the halt of 
Nash, Hudson and Rambler produc- 
tion in Canada. From Jan. 1, 1957 
to the time the assembly line shut 
down the following August, fewer 
than 1800 vehicles were built. Low 
production skyrocketed the initial 
cost of the cars built during that 
time. 
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The plan then was to sell the 
Toronto facilities and build a new 
plant at a different site. This never 
materialized and the old plant has 
been idle ever since. 

Rambler sales in Canada totaled 
10,451 units in 1959, a 73 per cent 
increase over the previous year. It 
was this encouraging sales result 
that decided AMC to crank up the 


Toronto line. Rambler’s volume 
would place it about mid-way in a 
field of 15 individual makes in 
Dominion production standings for 
1959. 
174% Per Cent Tariff 

As a non-British import, Rambler 
has been burdened by a 17% per 
cent tariff, a real disadvantage in 
the competition with Canadian- 
built cars of U. S. extraction. All 
the G. M., Ford, Chrysler and 
Studebaker passenger car and 
truck lines (plus Willys and Inter- 
national commercial vehicles) are 
assembled in Canada. 


DKW'S ENGINE HAS ONLY SEVEN MOVING PARTS 


This is the new DKW “750” two-door sedan, shown for the first time in 
the United States at the Chicago Automobile Show. Its Auto Union-DKW 
three-cylinder two-stroke engine has only seven basic moving parts. 





AUTO UNION'S SPORT COUPE 


Streamlined Auto Union-1000SP two-passenger sport coupe is 164 in. long 
and 51 in. high. Its DKW three-cylinder engine develops 62 hp at 4,500 rpm. 


It has a maximum speed of 87 mph. 


Production Figures, Sales Reports 
Support Predictions of Record Year 


The sages predicted 1960 would 
be the second best year in auto 
mobile history and now the fact 
are beginning to roll in to sub 
stantiate these enthusiastic fore 
Early 
scattering of sales reports from th: 


casts production totals, a 
field, and projections for the next 
two months all point to a neat 
record year. 

For two weeks 
Chevrolet and Ford set new produc 
tion records, with more records in 
the offing. Chevy set a total vehicl 
record of 60,856 the week ended 
Jan. 16, then promptly broke it the 
following week with 62,529 cai 
and trucks. The total the latte: 
week included 41,644 standard-siz 
Chevrolets, 9250 Corvairs and 11 
635 trucks. 

Ford set a 
week of Jan. 16 with 42,325 
passenger cars and 51,546 total 
vehicles. The following week Ford 
upped this mark to 43,370 cars and 
52,574 total vehicles. Ford’s record 
included 30,317 conventional cars, 
11,218 Falcons, 1835 Thunderbirds 
and 9204 trucks. 

From all indications this fast 
pace will continue at both Ford and 
Chevrolet as well as other pro- 
ducers. J. O. Wright, Ford general 
manager, in fact, says his division 
is aiming for a first-quarter output 
of 650,000 vehicles. 


running, both 


division high the 
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Good production reports are 
oming from other corners, too. 
From Cadillac comes word of one 

f the fastest starts in history, with 
12,279 cars built through Jan. 23, 
ind from Chrysler-Imperial comes 
word of a 78.8 per cent increase 
in Imperial output (from 6052 to 
10,823) and a 48.8 per cent boost 
in Chrysler production from 17,429 
to 25,852. 

The sales 
encouraging. Rambler tells of a 
67.6 per cent increase in new car 
deliveries during the second 10-day 
period in January, or 10,652 units 
for the first 20 days. Sales of 19,- 
773 cars almost equalled the total 
for the entire month of January, 
1959. 

Dodge started the new year with 
a 56 per cent increase in sales 
during the first selling period, 
delivering 5657 cars. In the second 
10 days of January, Dodge deliver- 
ed 9487 cars, for a 163 per cent 
increase over the 1959 period. 

For the entire 1960 model year, 
Dodge sales are running 82 per 
cent ahead of last year. Dodge 
production through Jan. 23 totaled 
25,891, compared to 11,392 a year 
ago. 

Other healthy production in- 
creases were reported by Plymouth, 
up 12,000 units to 40,181; De Soto, 
Mercury and Pontiac. 


reports are equally 


Custom American 
Is Latest Model 


American Motors is offering a 
Custom model in its 100 in. wheel- 
base Rambler American line. The 
car features the 6-cylinder over- 
head valve, 125 hp engine and has 
standard equipment. The DeLuxe 
and Super models will continue to 
offer the smaller L-head, 90 hp 
engine. 

Roy Abernethy, AMC sales vice 
president, says the larger engine 
will permit use of more economical 
axle ratios in the Custom Ameri- 
can, and therefore will provide 
greater gasoline mileage. 

The new model will include 
custom interior trim and_ uphol- 
stery, 6.40 x 15 tires and wheel 
discs as standard equipment. The 
Custom is available in 2 and 4-door 
sedans and 2-door station wagons. 


Vacuum Door Lock 
Offered by Ford 


Ford Div. is offering a vacuum 
door lock that, once engaged, makes 
it impossible for a child to fall out 
the rear doors of four-door sedans 
and station wagons. 

The optional lock, available after 
Feb. 1, operates off the engine 
manifold vacuum and_ engages 
when the engine is accelerated. It 
can be unlocked only with a key 
inserted in the lock or by a special 
instrument panel switch near the 
driver. 


Detroit Firm to Make 
Volvo Paint System 


Volvo, Swedish car maker, has 
contracted with Newcomb-Detroit 
Co. to design a complete paint 
finishing system for Volvo’s expan- 
sion program in Gothenburg, 
Sweden. 

The project involves manufacture 
of 50 passenger car bodies an hour. 
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G. R. Hollingsworth, of Dallas, 
lex., who has been elected execu- 


tive director of the Automotive 
Air Conditioning Manufacturers 
Association. 


1960 Model Year 
Likely to Be Short 


It looks like the 1960 model year 
will be a short one. Because of the 
Oct. 15 opening of the National 
Automobile Show in Detroit, the 
1961 models all will be in dealer 
showrooms by early October. 

Some manufacturers might intro- 
duce their new offerings to the 
public as early as the third week 
in September to take advantage of 
the publicity and showroom traffic 
of the introductory period. 

This, of course, means early 
start up of ’61 model production, 
and early phase-out of current 
model production—perhaps as early 
as mid-July. 

The National Auto Show will be 
the first event to use all the facili- 
ties of Detroit’s new multi-million 
dollar Cobo Hall, which features 
300,000 sq. ft. of pillarless exhibit 
area on a single floor. 
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‘World's Smallest’ Turbo-Jet Engine 
Developed by Williams Research 


Williams Research Corp. has 
developed a turbo-jet engine that 
weighs only 23 lbs. and develops a 
70-lb. thrust. It is one-fifth to one- 
tenth the weight of small jet 
engines that already have been 
operated in this country and in 
France, according to Sam Williams, 
president of the Walled Lake, 
Mich., firm. 

Williams describes his new 
engine as the “world’s smallest” 
turbo-jet. It employs a four-to-one 
centrifugal compressor, an annular 
combustion chamber and a single 
stage axial flow turbine. The unit 
has an operating speed of 59,000 
rpm, according to Williams. 

Recently, the Williams company 


announced development of a new, 
lightweight gas turbine engine in 
the medium horsepower range (AI, 
Nov. 15, 1959). 

Williams says the new midget 
turbo-jet could find use in the light 
plane industry and in_ rotor-tip 
propulsion for helicopters 


Divco Wayne Shift 

Diveo Wayne Corp. will move its 
Miller-Meteor Div. from Bellefon 
taine, O., to Piqua, O., about Aug. 
1. The move was prompted by the 
need for immediate expansion of 
the division’s production of am 
bulances and funeral coaches. 


"WORLD'S SMALLEST’ TURBO-JET ENGINE 


; s 
ae 


Developed by Williams Research Corp., Walled Lake, 
turbo-jet engine is designed for mounting on tips of helicopter rotor blades. 
Williams officials claim the engine is the smallest known turbo-jet. 
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Chrysler Producing 
At New Glass Plant 

Chrysler Corp. has begun pilot 
production at its new McGraw 
glass plant in Detroit, and full 
production is expected soon. The 
converted De Soto stamping plant 
eventually will supply about 50 per 
cent of Chrysler’s glass require- 
ments. 

Just a year ago, Chrysler was 
nearly paralyzed by a strike at its 
sole glass supplier, Pittsburgh 
Plate Glass Co. Only Dodge truck 
and Imperial were unhampered, 
and other plants worked sporadical 
ly between Jan. 26 and Feb. 11. 

Now, Chrysler hopes to avoid 
any such work stoppage in the 
future. Reliance on a single source 
cost Chrysler the production of 


about 100,000 vehicles last year, 
and millions of dollars in sales. 

Chrysler spent a reported $6 mil- 
lion in converting the stamping 
plant. 


Willys Subsidiary 

Willys Motors has set up a new 
subsidiary called Willys Overseas, 
S. A., to handle sales, distribution 
and service of “jeeps” in the East 
ern Hemisphere. The new corpo- 
ration is located at Zug, near Zu 
rich, Switzerland. Willys-Overland 
Export Corp., which formerly han- 
dled all Willys export, now serves 
just the Western Hemisphere. 
Both export firms receive their 
vehicles and components from the 
main Willys plant in Toledo, O. 


TRANSCONTINENTAL “PIGGY BACK" AUTO SHIPMENTS BEGIN 
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95,000 Unionists Get 
6 Million in Pensions 


Retired members of the United 
Auto Workers are collecting nearly 
$6 million a month in company- 
paid pensions, according to UAW’s 
Social Security Dept. The union 
has about 95,000 members on 
normal, early and disability retire- 
ment. More than half this number 
are from Ford, General Motors and 
Chrysler. 

The average member on normal 
retirement has 25 years of credited 
service, according to the union, and 
receives $60 a month from the 
pension fund. 


Diesel Plant to Move 


The Niagara Frontier Port Au- 
thority has acted to build a $200,- 
000 structure at its Buffalo Port 
Terminal for Cummins - Diesel 
Power Inc., manufacturers of ma- 
rine and truck diesel motors. 

Cummins-Diesel’s plant is now 
located in Blasdell, N. Y. Its lease 
there expires in July. 


eR Ta, 


Chrysler Corp. has inaugurated “piggy back” shipment of cars to the West Coast via the Milwaukee Road. The first 
shipment included 56 cars built in Detroit and taken to Chicago on 14 highway trailers. The trailers were loaded on 
flat cars and were in Spokane, Wash., three days later. Daily shipments to the West Coast are under way. 


0) 
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**Heatrace’’** heat-sensitive chart paper manufactured by Nashua Corporation, 
Nashua, N.H., using Hycar nitrile latex is being used for medical and industrial 
applications—including all Minitrack installations around the world. B.F .Goodrich 


Chemical Company supplies the Hycar nitrile latex, am 
*Trade Mark 


GEON vinyls » HYCAR rubber and latex 


B.EGoodrich 


Automotive Inpustrirs, February 1, 1960 


Hycar helps 
new chart paper 
make a faster, 
better record 


This new heat-sensitive chart paper im- 
proves the accuracy of line and legibility 
of tracings because it is more sensitive 
to a heated stylus. It is made with a 
base coating of Hycar nitrile latex. 

Originally designed to improve the 
resolution of electrocardiograms, the new 
paper is also proving ideal for high- 
speed space instrumentation. The base 
coating of Hycar provides a water-proof 
structure that prevents graying of the 
surface coating under high humidity 
conditions. This smooth, flexible coat- 
ing also adds to the paper’s durability, 
making it particularly useful where ex- 
tensive handling is required. 

In latex forms like this, and in many 
other forms, Hycar nitrile rubber is add- 
ing advantages to products—or opening 
whole new markets. For more informa- 
tion, write Dept. FL-1, B. F. Goodrich 
Chemical Company, 3135 Euclid Ave., 
Cleveland 15, Ohio. Cable address: 
Goodchemco. In Canada: Kitchener, 
Ontario. 


Hycar 
Rub yy Loli 


B.F.Goodrich Chemical Company 
a division of The B.F.Goodrich Company 


¢ GOOD-RITE chemicals and plasticizers 
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WORK: Rough and finish 
turning of 1.D. and O.D. with 
automatic cycling between 
loads. 


ACCURACY: Less than .0001” 
tolerance on radii and .0001” 
on total wall thickness. Sur- 
face finish to 10 rms. 


MATERIAL: Wrought or 
forged annealed aluminum 
hemispheres, 6” to 16” dia. 


Here are just a few of the reasons why this special 
Ex-Cell-O Turning Machine meets demand with 
precision performance—every time: 

An extremely accurate and rigid work spindle 
helps slim-down the hemispheres shown at a rate 
of 15 cu. in. per minute with a Ye” cut. Separate 
variable-speed hydraulic motors give cutter speeds 
from 50 rpm to 2500 rpm, and work spindle 
speeds from 1/18 rpm to 4 rpm. Dial gages 
provide constant checks on work spindle slide and 
cutter plunge depth. Vacuum chucks hold the work 
securely, and full electrical interlocking protects 
operator and machine during production. 

Perhaps a similar Ex-Cell-O special machine— 


tures, hemisphere-turning machine is a job-tailored 
it is designed to accommodate future production changeover. 





Custom-equipped with gages, spindle tachometers and other fea- 


“special’’— yet 


59-34 


designed to handle future work as well—is the 
answer to a production problem in your opera- 
tion. Call your Ex-Cell-O Representative, or write 
direct for full details. 


PRECISION FOR EX-CELL-O 
EX CELE Df sac 


CORPORATION 
DETROIT 32, MICHIGAN 


EX-CELL-O PRECISION PRODUCTS INCLUDE: MACHINE TOOLS e GRINDING AND BORING 
SPINDLES @ CUTTING TOOLS @ RAILROAD PINS AND BUSHINGS e DRILL JIG BUSHINGS 
@ TORQUE ACTUATORS « THREAD AND GROOVE GAGES e GRANITE SURFACE PLATES eo 
AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS @ DAIRY EQUIPMENT 
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Compacts in Race 


To Boost Horsepower 


It had to happen sooner or later. 
The new compact cars, on the mar- 
ket just a few months, are now 
engaged in a minor league horse- 
power race. They are not shouting 
about it, but Corvair, Valiant and 
Falcon are offering more _ horse- 
power for a specific purpose—stock 
car racing. 

The auto makers, true to the 
1957 resolution of the Automobile 
Manufacturers Association, are not 
going to race the cars themselves, 
and they are not promoting and 
publicizing the increased power in 
the compacts. But the extra ‘“‘go” 
is available to any individual. 

The Big Three apparently are 
bowing to pressure from promo- 
tion-minded dealers and race car 
bugs who want just a little more 
pep than the next guy. As soon as 
the compacts hit the market, the 
hot rodders were experimenting 
with engine modifications to see 
how much extra they could milk 
from the cars that were designed 
for motoring economy. 

But now, just in time for the 
NASCAR compact car races at 
Daytona Beach, the car companies 
themselves are offering power op- 
tions. 

Valiant began last December by 
quietly putting out its Hyper Pack 
option, which boosts horsepower 
from the standard 101 to 148. The 
Hyper Pack includes a four-barrel 
carburetor, dual exhaust, 10.5 to one 
compression ratio, and torque of 
153 at 4200 rpm. Manual choke 
and a larger, 15-gal. gasoline tank 
also have been added. 


AUTOMOTIVE INDUSTRIES, February 1, 


STUDEBAKER'S "NEW IDEA" TRUCK 





‘e 


This Champ by Studebaker made its first public appearance at the Chicago 
Automobile Show. It features lower silhouette, passenger car type instrument 
panel, dished steering wheel, wrap-around windshield and sliding rear window. 





Chrysler made no announcement 
of the Hyper Pack option at the 
time. The idea merely is to make 
the extra power available to those 
who request it, on a limited pro- 
duction basis. 

Then, in January, Chevrolet an- 
nounced its optional engine which 
boosts horsepower from the stand- 
ard 80 to 95. This option includes 
a new four-speed’ transmission, 
larger muffler passage and tailpipe, 
and a special camshaft for greater 
valve lift. 

Along with the engine option, 
Corvair is offering a heavy-duty 
with stiffer springs and 
absorbers, rear 


chassis 
shock 
rebound straps and front stabilizer 
bar, plus sintered metallic brake 
facings. 

Not to be outdone, Ford Div. is 
offering an engine option which 
Falcon horsepower from 


suspension 


boosts 


1960 


90 to about 100. Ford has been 
less explicit about how its extra 
power is coming in, but basically 
it’s a matter of a cam change and 
three-barrel carburetion. 

All three of these options are 
available in limited production, the 
manufacturers have been hasty to 
point out. And all, of course, are 
extra cost. 


Heil Grants License 


To Mexican Firm 


The Heil Co. has granted a li- 
cense to a new Mexican subsidiary 
of Cherry-Burrell Corp. for the 
manufacture of over-the-road truck 
tanks for chemical and petroleum 
products. 

The subsidiary, which will make 
a number of metal producis, is 
TEISA — Cherry-Burrell, S.A., of 
Mexico City. 








A synthetic developed recently 
duplicates the structure of the nat- 
ural rubber molecule and can now 
be used as a replacement for the 
natural product. Goodyear is pro- 
ducing the synthetic, known as 
Natsyn, in a pilot plant for evalu- 
ation in truck, bus and airplane 


tires. 


Hyster Co. is enlarging its man- 
ufacturing and office facilities at 
Danville, Ill Completion is ex- 
pected in October. 


Reynolds Metal Co. will build a 
silicon plant at its Listerhill reduc- 
tion plant near Sheffield, Ala., to 
handle its increasing production of 
silicon aluminum alloys for the 
foundry industry. 


Ford Motor Co. has purchased a 
105-acre site in Valencia, Vene- 
zuela, and will construct a building 
to expand supply facilities for Ford 
dealers in that country. 


Expansion of Esso Standard Oil 
Co.'s Baton Rouge, La., refinery 
will increase annual production of 
butyl rubber by 38,000 long tons. 
Cost of improvements either de- 
signed or under construction total 
$16 million 


Metallurgists interested in pow- 
der metallurgy now have their own 
technical organization, American 
Powder Metallurgy Institute. Re- 
searchers, businessmen, teachers, 
plant technicians and sales engi- 
neers are eligible for membership. 


The Army is testing prototypes 
of a “universal” size metal ship- 
ping container which has been rec- 
ommended as the standard military 
and commercial unit best suited for 
rail, truck and air transportation. 
The containers are 20 ft. long, 8 ft. 
high and & ft. wide and 10 ft. long 
and 8 ft. high and 8 ft. wide. 


. * . 


Sales of replacement auto tires 
are expected to total a record 68,- 
000,000 this year, as compared to 
the 1959 volume of 66,000,000. 


Cleveland Worm & Gear Co. and 
its subsidiary, Farval Corp., have 
become divisions of Eaton Manu- 
facturing Co. George H. Acker 
has been named general manager 
of the two divisions. 


Continuing its expansion and di- 
versification, Fulton Cotton Mills, 
Atlanta, Ga., has bought Ains- 
worth-Precision Castings Co. 
Plants are located at Syracuse and 
Fayetteville, N. Y., Kalamazoo 
and Marysville, Mich., Springfield, 
Tenn.; Cleveland and Chicago. 


United States consumption of 
new rubber amounted to 125,922 
long tons in November, 1959, com- 
pared to 147,643 tons in October, 
1959, and 122,754 tons in Novem- 
ber, 1958, according to government 


figures. 


The latest of a series of Army 
reviews of technical and scientific 
highlights of materials research, 
especially in the polymer and plas- 
ties field, has been published for 
sale to industry by the Office of 
Technical Services, Business and 
Defense Services Administration, 
U.S. Department of Commerce. 


Plans for a $12 million tire and 
tube plant 20 miles south of New 
Delhi, India, have been announced 
by Goodyear Tire & Rubber Co. 


Europe is a flourishing market 
for farm machinery, and LU. 8. 
manufacturers are making a strong 
bid for business there. A survey 
reveals that while many American 
companies have had_ well-estab- 
lished subsidiaries in Europe, many 
others are acquiring manufactur- 
ing facilities or are entering into 
licensing agreements. 


* * * 


Titanium alloy scrap can _ be 
economically reprocessed by induc- 
tion melting to produce castings 
with mechanical properties almost 
as good as forged titanium. Re- 
searchers at the Army’s Water- 
town Arsenal reported the discov- 
ery. 





Goodrich is Victor 
In Patent Battle 


The B. F. Goodrich Co. has been 
granted a patent on diaphragms, or 
safety chambers, for use in auto- 
mobile tires. The patent ends a 10- 
year battle in the U. S. Patent 
Office and courts. 

The invention covers a molded 
rubber and fabric diaphragm which 
can be inserted in tubeless tires to 
provide a second air chamber for 
added safety if air should escape 
from the tire. Marginal flaps be- 
tween the tire and rim lock the 
unit securely in place. 

The safety diaphragm was in- 
vented in 1949 by Clarence E. 
Snyder, a Goodrich tire engineer. 
Later, other companies and _ indi- 
viduals filed patent applications. 

Goodrich will make the tires 
available to manufacturers as orig- 
inal equipment and for the replace- 
ment market. 


Aero Willys Output 
Under Way in Brazil 


Pilot production of the Aero 
Willys passenger car, last made at 
the Willys plant in Toledo, O., in 
1955, has started at the Sao Paulo 
factory of Willys-Overland do Bra- 
sil, S. A., according to W. M. 
Pearce, managing director of the 
firm. 

Mr. Pearce said plans are to put 
the Aero on sale in Brazil next 
month and it is expected 500 will 
be made by June 30, the end of 
the Brazilian company’s fiscal year. 

A few engineering changes have 
been made in the Aero, but basi- 
cally it is the same car made in To- 
ledo. The same tools and dies are 
being used. 


l-H to Construct 
Big Parts Depot 


The International Harvester Co. 
will construct a new parts depot 
on a 30-acre site at Meyer and 
Moeller Rds., directly south of its 
Fort Wayne, Ind., engineering de- 
partment and laboratories. 

Construction will start immedi- 


ately and occupancy is scheduled 
for Nov. 1. 

With a total of 625,000 square 
feet, the plant will give I-H its 
largest parts distribution facility. 


Automotive INpustries, February 1, 1960 





Plastics Use in Cars 
Expected to Increase 


The trend toward use of plastics 
in American automobiles probably 
will increase, William P. Gobeille, 
of American Motors Corp., told the 
16th Annual Technical Conference 
of the Society of Plastics Engi- 
neers in Chicago. 

Several factors are working to 
promote the use of plastics, he said. 
Foremost is that plastics have been 
accepted by the motoring public. 
Second, Mr. Gobeille declared, was 
the mounting price of steel. 

In his own company, he stated, 
several items studied five years ago 
for possible conversion to plastics 
and rejected because of costs, were 
re-examined recently and found to 
offer savings. 

American cars built in 1959 aver- 
age about 20 lbs. of plastics each, 
he said, less than the plastics used 
in the Volkswagen, Citroen and 
Fiat. Instrument panels, molding, 
duct and heater panels, arm rests 
and other upholstery items 
typical of foreign use of plastics, 


are 


he stated. 
A study 
engineers 


American Motors 
the use of plastics 
100 lbs. could 


advantage. Because 


by 
on 
about be 
this 
offi- 
again 


indicated 
to 
figure was doubted 
the list 
and plastics parts were reduced to 
60 Ibs. 


used 
some 
studied 


by 
cials, was 


for each car. 


GE Reorganizes 
Apparatus Group 


General Electric Co. has 
nounced reorganization of its Appa- 
ratus and Industrial Group into two 
components, an Industrial Group 
and an Electric Utility Group. 

Arthur F. Vinson, a vice presi- 
dent and formerly group executive 
of the Apparatus and Industrial 
Group, will be group executive of 
the Industrial Group. This 


an- 


new 
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TOURNAPULL HAS AUTOMATIC TRANSMISSION 


rreewszeco~ 


LeTourneau-Westinghouse Co. now is offering an automatic transmission on 
its Model D Tournapull. The new transmission consists of a single stage, mul- 
tiple phase, four element torque converter with four forward and two reverse 
ranges. An automatic lock-up clutch eliminates slippage in the converter at 
haul speeds. Unit was built for L-W by Allison Div. of General Motors. 





group, which will address itself 
particularly to the component, ma- 
terials and equipment needs of the 
industrial, contracting and trans- 
portation industries, will be com- 
prised of the Chemical and Met- 
allurgical Division, Component 
Products Division, Motor and Gen- 
erator Division and the Apparatus 
Sales Division. 

Clarence H. Linder, a vice presi- 
dent and formerly in charge of 
Engineering Services, is group ex- 
ecutive for the new Electric Utility 
Group. This group comprises the 
Switchgear and Control Division, 
Transformer Division and Turbine 
Division. 

The Apparatus Sales Division, a 
pooled marketing organization, will 
for the Electric 
Group, and will continue 
to the Electronic, 
Defense §S ystems 


provide services 
Utility 
its services 
Atomic 
Group. 


and 


It also was announced that Hu- 
bert W. Gouldthorpe has been ap- 
pointed manager of the 
GE Switchgear and Control Divi- 


general 


sion, Philadelphia. 


J. I. Case Introduces 
Scrapers, Tractors 


New self-propelled scrapers and 
hydraulic drive wheel tractors with 
air-cooled cabs have been intro- 
duced by the J. I. 

The motor 
from a six and one-half cu yard 


an 


Case Co. 


scraper line ranges 


model to one with 18 cu yard 
capacity. The smallest will be avail- 
able in July and the larger models 
will appear early in 1961. 

The small unit is powered by a 
Case-built 80 hp diesel engine. It is 
equipped with a torque converter 


drive with an eight-speed trans- 


mission. Its operation is completely 
hydraulic. 

A new addition to the Case line 
is a 2500 lb capacity, gas powered 
wheel loader with a 15 cu ft bucket. 
It can be equipped with 


of attachments. 


Dow Plans Expansion 


Dow Chemical Co. plans an addi- 
Tex., plant 
of 


a variety 


tion at its Freeport, 
to 


polyethylene by 67 per cent. 


increase its output there 





BRITAIN TO TEST STAINLESS STEEL PLANE 


This is artist’s conception of welded, stainless steel Bristol 188, a research 
plane, which “presses on the frontiers of knowledge,” according to its makers. 


It undergoes flying tests this year. 


The single-seater is powered by two de 


Havilland Gyron Junior DJG 10 engines and is capable of over 1,500 mph. 





Industry Work 
On Saturn Sought 


The National 
Administration and the De 


Aeronautics and 
Spa e 
partment of Defense have requested 
the Army Ballistic Missile Agency 
iate negotiations with indus 
ipper stages powered by 
cryogen) 
Saturn space vehicle 
The action follows approval by 
NASA of a 
recommended 


development 
by the 


Saturn 


program 


Saturn Vehicle Team composed of 


NASA, ARPA, 
Defens 


representatives of 
ABMA 
Research and Engineering, and the 
Air Force 


The pper stages will be mounted 


Department of 


ym the Saturn 1,500,000-pound 


thrust booster under development 
by ABMA since August, 1958. The 
is powered by a cluster of 


Rocketdyne H-1 
ising liquid oxygen and RP-! 


pooster 
eignt engines 
propellants contained in nine tanks 


The booster is scheduled for its 


propellants for the 


first test flight in 1961-62. 

The Saturn development plan 
approved by NASA Administrator 
T. Keith 
vehicle of two or 


Glennan calls for an 
initial three 
stages depending on specific mis- 
sions. It will be about 150 feet 
high in its three-stage configura- 
tion, 


3 British Concerns 
In Aircraft Merger 

Vickers, 
Bristol 
their aircraft and guided missile 


English Electric and 


Aeroplane have merged 
companies 

They will form a new company, 
which will have three wholly owned 
subsidiaries Vickers-Armstrongs 
Aircraft) Ltd., Electric 
Aviation Ltd., and Bristol Aircraft 
Ltd. Bristol’s 
will not be included in the merger. 


English 


helicoper interests 

The new company also revealed 
it is negotiating with the Hunting 
Group regarding merger of Hunt- 
ing Aircraft Ltd. 


New DC-8 Model 
Approved by FAA 


A more powerful model of the 
DC-8 Jetliner, which will be the 
fastest jet transport in U. S. trans- 
continental operations, has been 
approved by the Federal Aviation 
Agency. 

The Douglas airliner is powered 
by four Pratt & Whitney JT-4 
(J-75) turbine engines with 15,800 
pounds of thrust each. 

Despite their 584 mph speed at 
30,000 ft., the new models will be 
able to take off and land at lower 
speeds than any jets of comparable 
size, Douglas says. They will be 
able to take off from 8300-ft. run- 
ways and land on strips 6400 ft. 
long. 


Sir George Edwards 
To Receive Medal 


Sir George Edwards, managing 
director, Vickers-Armstrongs Ltd., 
will receive the 1959 Daniel Gug- 
genheim Medal on April 7 in New 
York City. 

The ceremonies have been sched- 
uled by the Society of Automotive 
Engineers at its annual aeronautics 
meeting. Sir George will be cited 
for “a lifetime devoted to the de- 
sign of military and commercial 
aircraft culminating in the success- 
ful introduction into world-wide 
commercial service of the first tur- 
bine-powered propeller-driven air- 
craft.” 


Aerojet Names 
Retired Colonel 


Col. R. G. Thomas (USA ret. 
has been named a technical spe- 
cialist for Aerojet-General Corp.’s 
Long Range Planning Div. 

From 1946 until his retirement 
last year Col. Thomas held various 
positions in the Army’s guided mis- 
sile program. 
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Space Test Chamber 
Improved by Army 


Duplicating conditions met by 
missiles and satellites 100 miles 
above the earth, an improved high- 
altitude test chamber is in use at 
the Army Signal Corps Research 
and Development Laboratory, Fort 
Monmouth, N. J. 

The new chamber, a _ stainless 
steel cylinder eight feet long and 
five and a half feet in diameter, 
doubles the simulated altitude of 
the 200,000 - foot stratospheric 
chamber previously used. It can 
withstand surface pressure of 15 
pounds per square inch when air is 
pumped from the inside. 


WE Ww S$ 
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An efficient refrigeration system 


and an array of infrared heat 
lamps make it possible to vary test 
chamber temperatures from 90F 


below zero to 300 degrees above. 


Fruehauf Establishes 
Missile Division 

Iruehauf Trailer Co. has estab- 
lished an integrated missile prod- 
ucts division in Los Angeles and 
now has two plants engaged exclu- 
sively on a variety of military 
prime and sub-contract programs. 

The new division is headed by 
Alexander Black, vice-president 
and general manager. 


FUTURISTIC PLANE MODEL EXPLAINED 


\c. 


Dr. Barnes Wallis, designer of Britain’s Wellington bomber, shows model 
of his latest plane, the Vickers Swallow, to London students. The Swallow 
can alter the shape of its wings in flight to allow for low and high speeds. 
Engines, mounted on wing tips, also pivot when necessary to maintain line 


of thrust with wing movements. 
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Lockheed Forming 


Eiectronics Subsidiary 

Lockheed Aircraft Corp. is 
forming a new subsidiary, Lock 
heed Electronics Co., to extend its 
markets for electronic 
other de 


share of 
systems, controls and 
vices. 

The expansion program’s goal is 
further diversification in electron- 
ics, penetration of varied markets 
and an increase in the civilian por- 
tion of the 
business, Courtland S. 


company’s over-all 
Gross, 
Lockheed president, says. 

The new subsidiary will include 
the recently acquired Stavid Engi- 
neering, Inc., and the Lockheed 
Electronics and Avionics Div. 
Stavid specializes in airborne and 
shipboard radar, antisubmarine 
warfare research and development, 
fire control systems, missile guid- 
ance, field engineering, and simu- 
lation and automatic checkout 
equipment. 


Link Aviation Wins 
Patent Suit Battle 


Link Aviation, Inc., is the win- 
ner in a four-year patent infringe- 
ment battle with Curtiss-Wright 
Corp. 

Federal Judge Stephen Brennan 
ruled in Binghamton, N. Y., that 
Link did not infringe on three 
flight simulator patents of Curtiss- 
Wright and Richard C. Dehmel, 
and ordered the plaintiffs to pay 
Link’s costs in the long suit. 


Boeing Planning 
To Acquire Vertol 


Directors of Boeing Airplane Co. 
and Vertol Aircraft Corp. have an- 
nounced approval of a plan for ac- 
quisition of Vertol by Boeing. 

Don R. Berlin, Vertol president, 
said Vertol shareholders would vote 
Feb. 15 on the merger. 








Aetna 


CLUTCH RELEASE 
BEARINGS 


AETNA BALL AND ROLLER BEARING COMPANY | 4600 SCHUBERT AVE. 


DIVISION OF PARKERSBURG-AETNA CORPORATION | CHICAGO 33, ILL. 


ANTI-FRICTION SUPPLIERS TO LEADING ORIGINAL EQUIPMENT MANUFACTURERS SINCE 1916 
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Waukesha Motor Co. 
—R. A. D'Amour has 
been named assistant 
sales manager. 


Borg-Warner Corp. 
—William F. Martin 
has been promoted to 
director of manufac- 
turing services. 


American Motors 
Automotive Div. 
Joseph W. Mueller 
was appointed man- 
ager of manufacturing. 


Chrysler Corp. 
Marine and Industrial 
Engine Div.—William 
L. Pringle has been 
named president. 


Stewort -Warner 
Corp., Alemite and 
Instrument Div.—Ernest 
N. Robinson has been 
named general man- 
ager. 


oe 


@ 
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IN THE NEWS 


General Electric Co., Commercial 
Engine Operation—Gordon M. Maltby 
has been engineering 
supervisor. 


named airline 


Yale & Towne Manufacturing Co.— 
John A. Baldinger has been named 
head of domestic and foreign mate- 
handling equipment operations 
and Louis W. Jander has 
moted to general sales manager, 
terials Handling Div. 


rials 
been pro- 


Ma- 


General Motors Corp., Chevrolet 
Motor Div.—Harry L. Whitmer has 
been promoted to manager of Livonia 
spring and bumper plant and Robert 
B. 


Productive Equipment Dept. 


Dow has been named manager of 


Chrysler Corp.—G. H. Stover was 
promoted to general plants manager 
and E. W. Engel was promoted to di- 
for 


rector of production control car 


and truck assembly group. 


Dayton Rubber Co., Tire Div. 
Charles H. Bair has been named man- 
ager of retread plants. 


Ford 


has 


Ken- 


named 


Div. 
been 


Ford 
neth D. 
Indianapolis district sales manager. 


Motor Co., 
Holloway 


American Chain & Cable Co., ACCO 
Products Div. Charles G. 
Olsen and John C. Murray have been 


Power 
named regional sales managers. 


American Radiator & Standard 
Sanitary Corp., Industrial Div.—John 
J. Rich has been appointed purchasing 
agent. 


Clark Equipment Co., Brown Trailer 
Div.—Harold J. Borneman has 
named head of the engineering dept. 


been 


Lipe-Rollway Corp.— William W. 
Sorn was appointed manager of man- 
ufacturing. 


Ford Motor Co.—Francis J. 
has been appointed safety director. 


Dery 





Libbey-Owens-Ford Glass Co.—John W. 

Copeland (left) has been named Ottawa, 

II1., plant manager and R. R. Nickerson 

has been promoted to special assistant 
to the firm's president. 


Stewart-Warner Corp., Alemite and 
Instrument Div.— Leonard L. Robb 
has assistant general 


manager. 


been named 


General Tire Co.—Robert E. Rehm 
has been named manager of new tire 
plant at Mayfield, Ky. 


Hercules Motor Corp.—Adolph A. 
Karrasch has been elected vice presi- 
dent in charge of manufacturing. 


Bowes “Seal Fast” Robert 
M. Bowes II has been appointed presi- 
dent. 


Corp. - 


Willys - Overland Corp.— 
John H. Garner has been 


sistant merchandising manager. 


Ex port 
named 


as- 


Ohio Co.—Alex B. Bour- 
quard has been promoted to vice pres- 


ident-controller. 


Rubber 


Chrysler Corp., Dodge Div.—Arthur 
P. Belmonte has been named manag- 
ing engineer of experimental section; 
Charles W. Kelley was named manag- 
ing engineer of product engineering 
and Gale W. Porter was named man- 
aging engineer of special projects. 


General Motors Corp., Hyatt Bear- 
Div.—John H. Gebo 
assistant chief 
John F. Moult, Jr., 
assistant chief 
search and development. 


ings has been 


named engineer and 


has been named 


engineer, design re- 








NECROLOGY 


John Verson, a founder of the 
Verson Allsteel Press Co., died 
Jan. 8 at Miami Beach, Fla. 

Albert F. Siebert, 81, president 
and treasurer of the Milwaukee 
Electric Tool Corp., died Jan. 11 
in Milwaukee. 

Lee M. Clegg, 62, former vice 
president and director of Thomp- 
Products, died Jan. 5 in 
Cleveland. 

Stanton P. 
dent of Toledo 
Jan. 5 in Toledo, O. 


son 


Hirsch, 75, 
+: 


presi- 


Timer died 
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The demonstrator wore a tuxedo! It was an unusual event, of 
course, part of Cincinnati’s recent 75th Anniversary program. 
He was wearing the tuxedo primarily to show how clean the new 
Centuramic Centerless Grinders are to operate. These new ma- 
chines result from Cincinnati’s 38 years of experience in building 
fine centerless grinding machines and related equipment for pre- 
cision grinding every conceivable type of work. Some parts are 
so small they flow out with the grinding fluid, others are heavy 30- 
foot long steel bars, or bowling balls, surgical sutures, glass bottle 
stoppers, fishing rods, and bearing races up to 36” in diameter. 
Cincinnati brought the advantages of centerless grinding to every 
type of industry. 

The new line of five CINCINNATI Centuramic Centerless Grind- 


ers produce higher quality, lower cost work than ever before. They 

CINCINNATI FILMATIC Centuramic No. 220-8 Cen- 
> ; : : . is terless Grinding Machine. Catalogs No. G-727-D 
The 210-6 size illustrated above is the versatile “Handy Andy and No. G-728. 


CINCINNATI 


GRINDING MACHINE DIVISION 


are cleaner and more convenient to operate; quicker to set up. 
member of the line. Complete information is in catalogs G-727-D 
and G-728. Write today for your copies. Grinding Machine Division, 


The Cincinnati Milling Machine Co., Cincinnati 9, Ohio. 


ENTER 








an Editorial 


The Advancement of Science 


URING MANY IN-PLANT VISsITs in the last 

sixty days, it has become clearly apparent 

to AI editors that the year of 1960 marks 
the opening of a major period of advancement in 
the roles played by engineers in the automotive 
industries. There is overwhelming evidence that 
research - design - engineering and _ production 
teams have assumed much more responsibility 
than ever before for developing successful new 
models of passenger cars. Their responsibilities 
have also increased for evaluating theoretical 
design concepts using electronic data processing 
systems and computers more than ever before. 
It is new more necessary than ever before for 
supplier industries to know how to work most 
effectively with these scientific teams in the ve- 
hicle manufacturing industries. 


THE 1960 MODELS OF VEHICLES not only illus- 
trate the success of the development of the “team 
techniques” but they also illustrate the fact that 
a larger number of highly qualified specialists 
participate in design and production operations 
than ever before. Because the operation of these 
teams continues not only on today’s manufactur- 
ing, but also looks ahead realistically to 1961 and 
1962 design and production, there is a greatly 
expanded constant need within the automotive in 
dustries for immediate use of new scientific or 
engineering information developed from sources 
outside the industry. 


MORE THAN TWO YEARS ELAPSED between re- 
search on 1960 aluminum engines and their man- 
ufacture. Comparable amounts of time elapsed 
between the scientific design and evaluation of 
unitized bodies, alternating electric current ap- 
plications, and corrosion prevention processes, 
and their uses in 1960 passenger cars. More in- 
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tensive engineering analysis is apparent in all 
branches of the industry, with a broad range of 
use of “reliability” methods to assure maximum 
delivered values for vehicle users. 


SUPPLIERS TO THE INDUSTRY have a greater 
responsibility than ever before to match their 
own plans and progress in engineering to the ad- 
vances being made by the design-engineering- 
production teams in the automotive plants. One 
plant manager described in detail to me his 
problems of obtaining supplier engineering co- 
operation on major aspects of body finishing 
processes. When regular sources failed to supply 
critically needed technical assistance he had to 
locate and procure new sources of complete tech- 
nical cooperation to maintain operations. In an- 
other plant, a major opportunity arose for im- 
portant technical assistance on the solution of a 
hydraulic power control problem. A new source 
was finally located which provided superior engi- 
neering service capable of matching the plant’s 
requirements. 


A BROAD RANGE OF OTHER PROBLEMS “could be 
cited, in which the advances of the industry re- 
quire a stepping up of total technical assistance 
from companies serving the industry. With the 
high tide of intensive engineering programs 
moving in throughout the major plants in the 
whole industry, it might be a most opportune 
time for any supplier to review and upgrade 
the technical service programs which accompany 
conventional sales efforts. Our conclusioa, from 
extensive in-plant visits, is that such efforts 
would go far to gear the supplier relations func- 
tion more closely into the total advancement of 
science and engineering applications throughout 
the entire industry. + 


Editor and Publisher 








HOW BannespnriL PRODUCTION UNITS 


SAVE MONEY THROUGH FLEXIBILITY! 


NOW ADAPTED 
TO 35-STATION 
UNIT TO 
MACHINE 
TRANSMISSION 
or) 


BarnesdriL units regroup easily economically. 
A leading automobile manufacturer, for instance, is reduc- 
ing the costs of tooling for a new transmission case by using 
BarnesdrilL, units from an obsolete motor block line built 
to the “‘Building Block” principle. ‘Before and after” parts 
are Ulustrated, 


By simply replacing the “pot"’ this unit can be adapted 
to major styling changes. All “pot type’’ heads are used on 
this line. Pallets used to hold the work fixtures also can be 
re-used when the machine is rebuilt, Since pallets rise very 
little from the rest pad for indexing, they automatically 


sweep chips into the flume 


This “obsolete” unit will go right on producing! That’s 
because BarnesdriL unit and slide assemblies are separate. 
Base and column sections are separate, too, for widest 
possible flexibility. Units have inserted hardened and ground 
steel ways, with saddle type construction to reduce height 
of auxiliary heads. 


This duplex milling head is combined with drilling, tap- 
ping, reaming, boring, and facing units on the new 35 
station machine. Gross production rate is one case every 
36 seconds, For easy maintenance, hydraulic cylinders on 
BarnesdriL units can be removed by loosening 4 bolts and 
uncoupling the tie rod. 


Get the complete story in cost-cutting BarnesdriL Production Units... write for catalog 150-D Today! 


Cirele 122 on Inquiry Card for more data 


Honing Machines / Production Units / Filtration Units / Drilling Machines 


BARNES DRILL CQO. 


850 Chestnut Street + Rockford, Illinois 
DETROIT OFFICE—13121 Puritan Avenue 
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Four-door 
station wagon 
on 109.5-in. 
wheelbase 


The 
New Line of 


COMET 
Sedans and 
Station Wagons 
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MALLER than standard low-priced cars, larger than the new crop 
of small cars or compacts, the Comet line has been introduced by the 
Lincoln-Mercury Division of Ford Motor Co. to fill the need for more 
luxurious low-priced transportation. It includes a two-door and a four- 
door sedan on 114-in. wheelbase; and a two-door and four-door station 
wagon on 109.5-in. wheelbase. Each body type is available either as a 
standard model or with optional trim which includes bright window 
moldings, contour seats, more luxurious upholstery, and carpeting. 


The body is of fully unitized construction with bolted-on front 
fenders to cope with traffic incidents. One of its distinctive features is 
a thin, flat roof which gives the entire car the Thunderbird styling 
effect. Weight reduction was a primary objective. Sufficient strength 
is provided by the windshield, backlight, and roof rail to allow for a 
minimum of roof reinforcements. Doors are thinner, garnish moldings 
are made integral with door inner panels, and aluminum is employed 
for ornamentation wherever possible. 

Lower weight also is promoted by using special galvanized sheet 
for structural members in the underbody area, including rocker panels, 
rear body framing, and floor pan channels. At these points the Comet 
has components of lighter gage with equivalent durability. It is of 
interest that Ford Motor Co. has developed special welding electrodes 
that make it practical to weld galvanized parts to sheet steel successfully. 

Without going into point-by-point detail, it is our understanding 
that all of the major mechanical components and elements of the Comet 
are the same as in the Falcon. The engine is the same and has the 
same 90-hp rating; the three-speed manual shift transmission is the 
same and so is the optional two-speed automatic drive; the front sus- 
pension system is the same except for the coil springs. At the rear 
the leaf springs are 50-in. long, two-inches wide, with leaves separated 
by full length butyl liners. They are soft-mounted with a two-inch 
diameter rubber bushing at the front eye, a 134-in. diameter bushing 
at the rear eye. Spring rate at the rear is 80 lb/in. 

The rear axle too is the same as for the Falcon, except that gear 
ratio is 3.56 to 1 for both the three-speed manual transmission and the 
two-speed automatic drive. 

Shipping weight of the four-door sedan is 2411 lb; curb weight is 


33 





Part-cutaway phantom view of the Comet body 


2518 |b. This is 1254 lb lighter 
4-door 


(curb weight) than the 


Ford Fairlane. 


Engine specifications, to repeat, 
are: Bore 3.50 in., stroke 2.50 in., 


displacement 144.3 in. With com- 


Two-door sedan on 
114-in. wheelbase 


pression ratio of 8.7 to 1 the engine 
is rated 90-hp at 4200 rpm, with 
torque of 138 lb ft at 2000 rpm. 
The engine is of six-cylinder over- 
head valve operating on 
regular fuel. 


type, 


Tires are 6.00 x 13-in., four-ply, 
same as on Falcon. 


Although styling and eye appeal 
are matters of personal preference 
and best appreciated by looking at 
the car, it is noteworthy that the 
Comet has distinctive styling and a 
big car look. Despite the fact that 
the passenger compartment has the 
same dimensions as does the Fal- 
con, the car is longer overall and 
has entirely different styling treat- 
ment both at the front and rear. 

Brakes are of duo-servo type, 
simplified mechanically by having 
30 fewer pieces than in the current 
Ford car. 


Among RPO items offered in the 
line are: air conditioning, auto- 
matic transmission, heater and de- 
froster, radio, safety package, elec- 
two-tone 

deluxe 


wipers, 
windshield, 


tric windshield 
paint, tinted 
trim and ornamentation, and elec- 
trically-operated tailgate release on 
the station wagon. 


Available accessory items are as 
back-up lamps, rear view 
mirror, seat belts, S/W luggage 
rack. tJ 


follows: 





AMA Moves to Aid Radio, TV Reception 


Radio and television reception in 
the U. S. will be more completely 
and uniformly protected against 
automotive electrical 
as a result of new cooperative ac 
tion by motor vehicle producers, 
the Automobile Manufact 
sociation has announced 


The AMA board of directors hi: 
recommended to U. S. car, truck 


irers As- 


and bus makers that a concerted 
effort be 
ference-producing electrical radia 


made to suppress inter 


interference 


tion in all motor vehicles, based on 
new standards established by the 
Society of Automotive Engineers. 

To keep such radio interference 
from becoming a _ serious public 
problem, vehicle manufacturers 
started control measures under ex- 
isting SAE standards as early as 
1946. 

The present action follows on the 
heels of new technological achieve- 
ments that make possible more ac- 
curate measurement of the stray 


radio signals transmitted by elec- 
trical equipment, the AMA said. 

While established 
shielding and otherwise reducing 
ignition radiation have largely 
solved interference problems in 
ordinary low frequency radio 
equipment, the growth of high fre- 
quency broadcasting in recent years 
prompted the need for more thor- 
ough suppression. Higher frequen- 


practices of 


cies—such as those used in tele- 
vision, FM radio, and radio-tele- 
phone broadcasting—are more sen- 
sitive to electrical interference, the 
AMA noted. 
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WELDING — 


Primary 
Production 


Method 
for Motor 
Vehicles 


The welding of aluminum has been 
greatly improved by the development 
of inert-gas-shielded welding proces- 
° th i-aut ti 
a hae eet Ge cet Ga Inert-Gas Metal-Arc and Submerged Arc Processes 


shown here, both filler metal and an 


inert gas are fed automatically to the . . . . 
weldinn aon. tSethiiie Genertdl teatt- Rank High Among Are Welding Techniques Used in 


tute). Automotive Fabrication 


ART I of this four-part article on welding operations in automotive 
manufacturing included a general review of arc welding and a 


discussion of the shielded metal-are process. It was published in 
the December 1, 1959 issue of AUTOMOTIVE INDUSTRIES. Part II covers 


Andrew W. the inert-gas metal-arc, submerged arc, and other are welding 


processes. 


Shearer INERT-GAS METAL-ARC 


By 


Inert-gas metal-are welding is a process in which coalescence is pro- 
duced by heating with an electric arc between a metal electrode and the 
work. Shielding against atmospheric or other attack is provided by an 
inert gas such as helium, argon, or—more recently—carbon dioxide. 
Pressure and filler metal may or may not be used. 

Two different types of inert-gas metal-arc welding are currently 
used in automotive manufacturing for welding brake and clutch ped- 
als, accelerator equalizer linkages, tailpipes to mufflers, bodies and 


MARKET RESEARCH 
EDITOR 
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This four head automatic submerged arc welder makes longitudinal welds at 


3 o'clock and 9 o'clock positions in rear axle housings. 


The machine is essen- 


tially a press, forcing the two stampings together, thus correcting any distortion 
(Swift Ohio Corp.). 


frames, bumper rear axle 
and automatic transmission hous- 


ings and cover assemblies, etc. The 


parts, 


first type, called inert-gas metal-arc 


welding (nonconsumable) uses an 
electrode of tungsten or some other 
refractory material with a high 
melting point material such as 


Submerged arc welding machine for attaching yokes to driveshafts. (Ford Motor 


Co.) 
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graphite, which will not melt or 
vaporize too rapidly in the intense 
heat of the arc. 

The second type is 
inert-gas metal-are welding 
sumable). It uses an electrode in 
the form of a wire that is melted by 
the high heat of the are and is de- 
posited as weld metal in a manner 
similar to that of the covered elec- 
trode in shielded metal-arc welding. 


known as 
(con- 


Inert-Gas 
(Nonconsumable) 

This process may be used man- 
ually or automatically for joining 
the edges of parts. It can also be 
used for adding metal to surfaces 
and locally melting or spot joining 
parts. The weld is made by apply- 
ing the are heat so that the abut- 
ting edges of the workpieces are 
first melted and subsequently joined 
through the solidification of the 
molten metal. 

The type and thickness of the 
metal to be welded and the weld- 
ing speed desired have a decided 
bearing on the selection of welding 
current and power supply. Direct 
current straight polarity (DCSP) 
is usually recommended for all met- 
als except aluminum, magnesium, 
aluminum-bronze, and_ beryllium- 
copper. Alternating current is ad- 
vised for this group. Direct current 
reverse polarity (DCRP) can be 
used for welding these materials 
when they are less than 1% in. 
thick. 

Standard d-c or a-c welding ma- 
chines similar to those used for 
shielded metal-arc welding may be 
power sources for this 
Electrode holders (either 
air or water-cooled) are equipped 
with gas passages and a nozzle for 
directing the shielding gas around 
the arc. Special machines, designed 
particularly for use in inert-gas 
welding, are available with auto- 
matic means of controlling the flow 
of gas and cooling water to the 
holder (if and the 
start and stop of the welding op- 
eration. 

Most inert-gas (nonconsumable) 
welding is performed manually. 
While it can be employed on heavy 
materials, most manual welding of 
this type is used for the welding of 


used as 


process. 


water-cooled 


1960 





Axle housing is welded with new automatic Innershield 


process, 
reel into the arc. 


in which a continuous electrode feeds from a 
The open arc process uses no external 


gas or flux because arc shielding comes from one of the 
ingredients in the electrode. (The Lincoln Electric Co.). 


Submerged are welding machine, showing conveyor, feed, 
and machine equipment, at the Chrysler Lynch Road Plant. 
This unit welds reinforcing rings and covers onto rear 
axles for passenger cars and light trucks. (Chrysler Corp.) 


sheet metal on light-walled parts, 
as in automobile body joints. 

However, a fair amount of auto- 
matic inert-gas (nonconsumable) 
welding is now being done, much 
of it without the addition of filler 
metal. Except for the automation 
of functional details, the operation 
is basically similar to that of 
manual welding. The extent of 
mechanization employed is usually 
determined by the number of iden- 
tical welds to made and the 
speed desired. Available setups for 
automatic loading, fitting, jigging, 
positioning, discharge, are 
many and varied. 

The third and perhaps the most 
distinctive variation of the inert- 
gas (nonconsumable) welding proc- 
ess is known as inert-gas spot weld- 
ing. It is similar to resistance spot 
welding in that welds are 
formed in overlapping sheets. The 
difference lies in the fact that the 
spots are melted by an arc operat- 
ing from only one side of the joint, 
a particular advantage when only 
one side of the joint is accessible. 


be 


etc., 


local 
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While most often applied manu- 
ally, equipment for automatic op- 
eration is available and widely 
Regardless of the type of 
welding head, automatic controls 
are almost universally employed. 
Alternating or direct current may 
be used for inert-gas spot welding. 
The process is best suited for weld- 
ing sheet metal of median 
thickness, such as automobile body 
and 


used. 


parts 


assemblies, transmissions, 
parts. 
Inert-Gas 
(Consumable) 


(consumable) 


other 


Inert-gas we lding 


is a process in which an inert-gas- 


shielded are is maintained between 
the workpiece and a consumable 
(bare or lightly coated wire) elec- 
trode. Molten metal—obtained from 
melting the filler wire—is trans- 
ferred to the joint, where the arc 
provides sufficient heat to fuse the 
plate surfaces. No flux is required. 

A preselected welding current is 
impressed on the wire as it passes 
through the welding gun and melts 


it at the exact at which it is 
fed. The shielding gas, of course, 
protects the weld metal deposit and 
the electrode from atmospheric 
contamination. 

There is a wide variety of equip- 
ment available for both manual and 
automatic applications of the proc- 
ess. Since alternating current has 
been found generally impractical, 
direct current is almost universally 
used with generator or rectifier 
type units. These machines may be 
one of the following three types: 
1) variable-voltage (drooping) ; 2) 

(rising or 3 


rate 


variable-voltage 
constant-potential. 

Argon, helium, of 
the two the fre- 
quently used for shielding the weld 
However, dioxide 
many 
operations 


or mixtures 


are gases most 
carbon 
automotive 
where 


region. 
gas is used in 
manufacturing 
high welding speed and low part 
cost The of 
a shielding gas is dependent on 
such factors as the type and thick- 
ness of the metal, joint design and 
74, please) 


are desired. selection 


(Turn to page 
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or the introduction of the Tri- 
umph Herald last April, the Stand- 
ard-Triumph Group in Coventry, 
England, installed completely new 
body-chassis assembly lines that in- 
corporate several unusual features. 
reflect the uncommon con 


this small car, which 


These 
struction of 
is distinguished by a body formed 
by ten bolted to- 
gether on a separate frame, includ- 


sub-assemblies 


ing a bolt-on roof which is attached 
after it has been trimmed on 
an individual line. No 
used in the entire structure. 

On the mechanical side the Her- 
having all- 


only 
solder is 


ald is noteworthy for 
independent suspension with swing 
axles at the rear, and a complete 
absence of grease points requiring 
periodic lubrication. But running 
components are not joined to the 
integrated with 
thus adapting 


practice em 


frame until] it is 


the finished body, 

the final 

ployed for unitized cars. 
Production of this model is now 


assembly 


Novel Assembly 


ipproaching 400 a day, or an an 
rate of 100,000. It has thus 


already compensated for Standard’s 


nual 


loss of the Ferguson tractor, which 


was a financial mainstay of the 


company until its manufacturing 
contract with Massey-Ferguson was 
terminated a few months ago and 
its interests were sold. 
Body-chassis units are produced 
lines: and in-line 


mn three main 


assembly conveyor, the paint sec- 
and and oval circuit for trim- 
ming. The 
cated body 


tion, 
frame and _ prefabri- 
sections in primer, ob- 
tained from various outside plants 
in Birmingham, Liverpool and 


Sequence of operations in the Triumph 


Part-cutaway view of the Triumph Herald coupe 


Methods for Triumph Herald Cars 


Wellington, are brought by road 
to the Standard factory in pallets 
on 10-ton 

An outdoor park adjacent to the 


start of the line has space for 44 


semi-trailer trucks. 


trailers. These are unloaded in se- 
quence by fork trucks which trans- 
fer the pallets to roller tracks 
paralleling the assembly line. Trail- 
ers are then loaded with previously- 
emptied pallets and returned by the 
first available tractor to the ap- 
propriate supplier. This rotation is 
strictly scheduled, so that only four 
hours’ stock of body 
need be kept at the factory. 

At the outset, the wide, 


components 


box- 


Herald body build-up 


By David Scott 


Special European Correspondent 


for AUTOMOTIVE INDUSTRIES 


section frame is lowered by hoist 
conveyor and the front 
suspension brackets are bolted to 
the forward members. Meanwhile, 
rubber compression washers are 
placed over the pre-drilled body- 
mounting bolt holes in the plat- 
form side members. Then the bulk- 
head unit incorporating the wind- 
shield frame and forward floor pan 
is dropped on, its securing bolts 


onto the 
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Fourth position on the oval circuit, where the roof is 

conveyed away for trimming and its supporting frame is 

removed. Temporary bracing strut in the rear window is 

detached at the other end. Center pillar is bolted to the 

body before the trimmed roof is returned for permanent 
mounting. 


Start of the assembly line, where incoming body sections 
singly or in pallets, are moved on roller tracks to the area 
adjacent to the appropriate attachment station where they 
are bolted to the frame. The 10 basic sections are: bulk-head, 
including windshield and front floor; trunk, combining rear 
fenders and floor; trunk lid; two doors; two lower sills; com- 
plete hood unit; front valance and bumper stamping and 
roof. 


Roof trim line 
uses a waist-high 
track of slotted 
angle iron with 
small rollers on 
each side sup- 
porting the wood- 
en pallets. Pan- 
els arriving on 


are loosely assembled, and sealing 
strips and compound are applied to 
the trailing edge of the floor. 

This is followed by the rear body 
which includes 
the remainder of 


fenders, 
the 


section, 


trunk, and 


floor that slightly overlaps the front 


Gaging jigs are tempo- 
rarily located in the two door aper- 
tures, and after the two body as- 
manually positioned 
for the correct clearance the floor 


pneumatic 


section. 


semblies are 
bolts are tightened by 
nut runners set to fixed and equal 
torques. At the same time the door 
sills are bolted on to complete the 
lock-up, after which the doors are 
hung and set. 

Now the front-hinged 
sembly comprising the fenders, 
headlight fairings and_ radiator 
surround is added, together with 
the front valance beneath it. A dis- 
tance gage is placed between these 
two units, which are then locked 
up to align the entire body. 

Finally a carrier frame for the 
roof is clamped between the top of 
the windshield and the rear deck, 


hood as- 
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the conveyor aft 
the left are in- 
verted on the car- 
riers—a _ position 
that simplifies ad- 
ding the interior 
lining, which is 
glued on the ver- 
tical panels be- 
hind. Monorail at 
the far end re- 
furns finished 
roofs to the main 
line, while empty 
pallets are re- 
turned on the 
low-level track 


and the welded-up roof and rear 


window frame are placed on this 


“spider” 


and 


for 
removal 


subsequent 


fi r 


trimming. 


painting 


Re- 


Drawings by courtesy of THE MOTOR, England 





Arriving back at the body circuit, the 26-lb roof is removed 
from the conveyor by two men and clamped in position. 
It is subsequently joined to the body with a total of only 
seven bolts. Glass is then installed, and further operations 


include adding external hardware and under-hood equipment 


maining operations on this section 
of the line are drilling the trim 
fixing holes using guide templates, 
inspection, and attaching a sched 
uling number to the windshield 
frame 

As each assembled body reaches 
the end of the conveyor it is picked 
up by an overhead hoist which car 
ries it by monorail to the shuttling 
feeding a semi-auto 
matic yard.” De- 


signed by Standard and built by 


transporter 
“marshalling 
Beans Industries, an associated 
company, this has six parallel roller 
tracks holding a total buffer stock 
of up to 18 bodies to supply the 
paint line, and a similar unloading 
transporter shuttling past the exit 
ends of the tracks. 
This 

patented, 


installation, provisionally 


makes possible’ rapid 
grouping and selection of different 
types of bodies such as left- and 
right-hand drive, sedan and coupe, 
and those with heavy-duty chassis 
strengthened for certain overseas 
markets. Movements of the trans 
porters and of the power-drive: 
rollers are coordinated by pushbut 
tons on the master console, and 
drives are interlocked for safet 
and speed of 
Thus the empty input transporte 


operation 


is automatically guided to the body 


drop point, and after being loaded 


it traverses to the chosen rolle 
track and advances the body onto 
it. Forward traverse is checked 
however, if the track is already 
full. Similarly, the exit transporte. 
huttles to the end of the desired 


40 


line, but automatic discharge will 
not occur if the transporter is ac 
cidentally either full or not cor 
rectly lined up. 

Bodies extracted from this stock 
are carried side-wise to the paint 
section, where a monorail hoist 
conveys them to the start of the 
line. This is in a compact zig-zag 
layout, and uses caster-mounted 
carriers moved by 
Preparation of the body and de- 
tached roof (both already in 
primer) starts with panel straight- 


drag chain. 


ening when required, wet sanding, 
mechanical washing, a demineraliz 
ing wash, and spraying of the roof, 
door and floor panels with water- 
based material. 
After passing through a drying 
oven the body has sealing com- 
pound injected into exposed joints 
and is wiped down and dusted. 


sound-deadening 


The painting sequence consists 
of a hand-sprayed sealer coat, un- 
dercoat applied with 
autematiec guns, drying, dry sand- 


Schweitzer 


ing, washing and drying again. 
The first color coat is sprayed on 
by hand and the second by another 
Schweitzer installation, followed 
by a final drying tunnel. 
scheduled for 
naintwork are diverted from the 


end of the line, masked, rubbed 


Bodies two-tone 


down, and passed through special 
spray and drying booths. Others 
ire hoisted directly onto the load- 
ing transporter of a second mar- 
halling yard similar to the first, 
while the duo-tones are shunted 
nto it via the exit transporter at 


~~ 


Start of the trim line, where a monorail hoist brings in 
bodies from the shuttling transporter that extracts them 
from the buffer stock. Cubicle at the left encloses the 
pushbutton console controlling the operation of this mar- 


shalling yard. 


the other side. Also holding a buffer 
stock of 18 bodies, this flexible 
storage area supplies the trim line 

Some 35 carriers circulate on 
this oval track, and a travelling 
hoist loads painted bodies onto the 
empty trolley at the start. At the 
fourth position the car roof is de- 
tached from its support frame and 
hooked onto a fixture suspended 
from the overhead monorail that 
dips within reach at this point. 
Then the “spider” is removed from 
the body for later return to the 
first assembly area. 

This conveyor carries the roof to 
its trim line in a remote section of 
the hall. Here the monorail again 
descends and the 26-lb roof is 
lifted off and manually 
onto an empty pallet at the start. 
The line consists of a waist-high 
track, built from slotted angle iron, 
with small 
movement of the wooden pallets. 

As each roof is pushed forward, 


inverted 


rollers allowing free 


the lining, with bows inserted and 
edges glued, is secured in position. 
External badges concealing the tw« 
welds joining the flat portion and 
rear window frame are also added. 
At the end of the line the trimmed 
roof is hooked onto a second, out 
going monorail, while its pallet is 
returned to the beginning on a low- 
level track. 

Meanwhile, its parent body has 
been partially trimmed and fitted 
out inside, the absence of the roof 
simplifying access to the interior 
In addition, pillars completing the 

(Turn to page 63, please 
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Editor's 
Comments 


X-RAYS 


Perform Many Tasks 
at 
Ford Scientific Laboratory 


ODAY'S pure research may ap- 
ply significantly to automotive 
advances of tomorrow. In the ac- 
companying report of pure research 
at the Ford Scientific Laboratory, 
techniques and tasks are described 
which may eventually have applica- 
tions in better surface finishes in 
production, stronger metals for car 
bodies and frames, electronic com- 
ponents for ignition systems, im- 
proved safety of exhaust gases and 
advances in windshields and lamp 
bulbs. The applied research phases, 
however, follow after the funda- 
mental research tasks have been 
HE Scientific Laboratory of completed.” 
the Ford Motor Co. at Dear- 
born, Mich., is dedicated to 

the advancement of knowledge in 


By Vern W. Palen 
Instruments Division 
Philips Electronics, Inc. 











those sciences and _ engineering 
fields that can contribute to the 
technological growth of the com- 
pany. The activities of the labora- 
tory span many fields. Within this 
area, laboratory personnel work to- 
gether on balanced programs that 
include fundamental and applied 
research. 

X-ray studies are an important 
part of the Ford research work. In- 
strumentation includes film-type 
equipment using diffraction cam- 
eras as well as_ diffractometer- 
spectrograph units which employ 
goniometers, detectors and 
tronic circuits for fast, analytical 
operations with a strip-chart re- 
corder. Mr. F. Meller, research 
scientist, handles much of the X- 
ray work under the supervision of 
Dr. M. E. Milberg, project leader. 
All X-ray work is part of a broad 
program of physics and chemistry 
research that is under the direction 
of Dr. J. E. Goldman, physics de- 
partment manager. 

Some of the problems included 
in the Ford X-ray studies include: 

1. Basic research on the elastic 
constants of metals using single 
crystals. Work is with copper, 
nickel and zine alloys using X-ray 
diffraction to align crystals for de- 
sired crystal orientation. 

2. Relationship of crystal orien- 
tation to metal texture. Effect of 
cold rolling and other metal treat- 
ments on crystal arrangement. 

3. Determination of precise lat- 
tice constants for iron-titanium al- 


elec- 


loys. These data are correlated 
with magnetic and other physical 
properties. 

4. Investigation of catalysts for 
use in mufflers to purify automobile 
exhaust gases. 

In addition to the projects listed, 
the Ford X-ray laboratory is pres- 
ently engaged in pure research in- 
volving boron oxide glasses with 


high water contents. The purpose 


Fig. 1—Section of stepped diffractom- 

eter chart showing scan of boron- 

oxide glass. Two charts are run for 
each sample one for each fiter. 


is to determine the effect of water 
content on structure and other 
properties. 

Boron oxide was chosen for the 
X-ray studies because it is a simple 
glass in which it is possible to con- 
trol water content over a wide 
range. Current investigations use 
glasses in the composition range 
from B.O, to B.O,°0.6H.O. The 
glasses of high water content are 


Fig. 2—Atomic radial distribution func- 
tion of B.O,.1/3 H.O glass. Peak loca- 
tions represent interatomic distances. 
Froia M. E. Milberg and F. Meller, J. 
Chem. Phys., 31, 127 (1959). 
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X-ray diffractometer is readied for a glass analysis by 


Mr. Fred Meller. 


prepared by fusing boric acid in 
glass weighing bottles at tempera- 
tures from 200 degrees to 260 de- 
grees Centrigrade. Bottles are 
broken to remove the samples 
which are then ground to provide 
a flat surface for X-ray analysis. 
The dry materials are prepared by 
fusing platinum 
crucibles at temperatures from 
1000 degrees to 1500 degrees Centi- 
grade. Samples are poured into 
suitably shaped graphite molds. 
Two forms of samples are em- 
ployed. Flat 
used with 


boric acid in 


pieces of glass are 
copper radiation and 
minor variations of conventional 
diffractometer techniques. In other 
words, the sample is merely in- 
serted into the sample holder and 
scanned with the goniometer. Cy- 
lindrical specimens are used with 
molybdenum radiation employing a 
sample spinner to avoid excessive 
transparency-factor corrections. 
With copper radiation, the scan is 
from 4% to 150 degrees two-theta. 
With 
scan is from 40 to 150 degrees. 


molybdenum radiation, the 


essentially 
monochromatic X-rays, a system of 


In order to obtain 


42 


Close-up photo 
shows special 
filter holders 
designed and 
installed by 
Ford scientists 
on the Norelco 
goniometer. Di 
rectly to the 
right of the 
filters is a cy- 
lindrical sam- 
ple of glass 
ready for an- 
alysis. 


Photo shows 
(left to right): 
boron-oxide 
powder in bot- 
tle ready for 
furnace, bottle 
with fused sam- 
ple after heat 
treatment, 
sample after 
removal from 
smashed bottle 


balanced filters is used. With cop- 
per radiation the filters are nickel 
and cobalt, while with molybdenum 
radiation the filters are zirconium 
and yttrium. Results of the runs 
on the X-ray diffractometer are 
recorded on the strip-chart. The 
vertical scale represents counts per 
second (intensity) and the _ hori- 
zontal scale indicates the two-theta 
angle at which the intensity was 
scattered by the specimen. 

Two X-ray charts are run for 
each sample, one for each filter. 
The charts are in the form of 
stepped curves as shown in Fig. 1. 
Data from each pair of charts are 
point-plotted on graph paper to 
facilitate subtracting the intensity 
values. A two-column table is then 
prepared where subtraction results 
(intensity in counts per second 
are listed for each value of the 
scattering angle. 

Next, correction factors are ap- 
plied, resulting data are fitted and 
placed on an absolute scale, and 
this information is fed into a com- 
puter for calculation of the radial 
distribution function shown in Fig. 
2. Comparison of these functions 


@ 
C 
eo 


SPECIAL 
| FILTER HOLDERS 


| 


indicates that the fundamental tri- 
angular coordination characteris- 
tics of vitreous B.O. are maintain- 
ed in the water-containing glasses 
and no substantial variations in the 
network order exist. It is con- 
cluded that the BO, triangles are 
linked together either by sharing 
oxygens or by O-H-O hydrogen 
bonds as shown in Fig. 3. A com- 
plete technical paper covering part 
of this subject appears in the July 
1959 issue of the Journal of Chem- 
ical Physics. 

Some time ago, Dr. Milberg com- 
pleted a theoretical study of the 
transparency factor for weakly ab- 
sorbing samples such as silicia, car- 
bon and boron oxide. Using a pene- 
trating radiation such as molybde- 
num K alpha and normal diffrac- 
tometer geometry, he found the in- 
tensities frequently had to be cor- 
rected for sample transparency. In 
the general case, the applicable cor- 
rection will differ from the usual 
absorption correction because scat- 
tering is detected from a fraction 
of the irradiated volume which 
varies with the angle. Equations 
and curves for the diffractometric 
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Fig. 3—Two-dimensional schematic of proposed struc- 
ture of vitreous B.O. From M.E. Milberg and F. Meller, 
J. Chem. Phys. 31, 127 (1959). 


transparency factor were devel- 
oped. Where the absorption coef- 
ficient is extremely small, the nec- 
essary correction can be quite sub- 
stantial. 

Recently, another theoretical in- 
vestigation dealt with the atomic 
incoherent scattering intensities of 
boron, oxygen and carbon. Dr. Mil- 
berg and Dr. A. D. Brailsford com- 
puted these intensity values for the 
three elements in their spectro- 
scopic ground states from the Har- 
tree-Fock wave functions and the 
complete scattering functions. Re- 
sults obtained differ substantially 
from previously available values 
and the new data were employed in 
the glass structure studies. 

The Scientific Laboratory of the 
Ford Motor Co. conducts general 
studies and specific investigations 


Cornell Develops 


Cornell Aeronautical Laboratory 
has developed a auto- 
mobile” to test the directional and 
steering characteristics of cars on 
the highway. 

The vehicle, called a “control test 
vehicle” by the laboratory, was de- 
veloped under a contract with Gen- 


“rubber 


eral Motors. 

The Cheektowaga laboratory has 
worked several developing 
the vehicle. It has been dubbed a 
“rubber vehicle” 
made to change its driving char- 
acteristics by the simple throwing 
of a switch or a lever. 


years 


because it can be 
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Fig. 4—Two possible schemes for distribution of BO, triangles in a 
hypothetical regular B.O, network. From M. E. Milberg and F. Meller, 


J. Chem. Phys., 31, 129 (1959). 


in a variety of research and de- 
velopment fields as follows: Theo- 
retical Physics and Mathematics, 
Physical Metallurgy and Solid 
State Physics, Heat Transfer, 
Fluid Dynamics, Combustion, Sur- 
face Chemistry, Polymers, Reactor 
Technology and Radiation Effects, 
Process Metallurgy Ceramics, Op- 
tics and Spectroscopy, Acoustics 
and Ultrasonics, Electronics, and 
Engineering Mechanics. 

Considerable research is carried 
out within each of these individual 
primary fields. More often, how- 
ever, a particular study will involve 
two or more fields rather than just 
one. 

Accordingly, there is close co- 
operation among the scientists in 
different subject fields. The theo- 
retical physicist, chemist, mathe- 


“Rubber” Test Car 


Cornell Laboratory President Ira 
G. Ross said the new experimental 
automobile can give the effects of 
driving an old or new car. 

Actually, the vehicle can be de- 
scribed as a ground version of the 
variable stability airplane also de- 
veloped by Cornell Lab. 

The variable stability airplane 
is a converted T33 jet trainer 
whose flight characteristics can be 
varied. It can simulate the flight 
characteristics of fighter aircraft 
now being flown or new types of 
aircraft as yet unbuilt. 

The automobile version of the 


1960 


matician, and fluid dynamicist work 
together in studying the behavior 
of gases under high transient tem- 
peratures. Similarly, the solid state 
physicist, metallurgist, ceramist 
and heat transfer specialist work 
together to develop the future ma- 
terials for high strength, high tem- 
perature applications. 

The Ford Scientific Laboratory 
has made vital contributions to the 
Ford Motor Co. while continuing to 
broaden and strengthen the basic 
research inquiries that are the dis- 
tinguishing mark of a scientific in- 
stitution. The staff of the labora- 
tory approaches with confidence 
and enthusiasm the task of solving 
the many difficult theoretical and 
technical problems that lie ahead. 
X-ray methods will continue to find 
many of the answers. a 


variable stability airplane also pre- 
sumably could be made to drive like 
several different automobiles. 


It is believed the vehicle will be 
used to gather data for use in the 
design of future cars. 

The “rubber” vehicle was de- 
veloped by Cornell’s Vehicle Dy- 
namics Department. The depart- 
ment long has been interested in 
the stability and control of ground 
vehicles and the handling charac- 
teristics of vehicles. 

The department also is doing im- 
portant work in tire testing and 
research and on the aerodynamic 
properties of ground vehicles. 





Highlights of 


AE 


By Charles A. Weinert 


EASTERN EDITOR 


pact cars (Corvair, Falcon, and 
Valiant), the new MUTT M151 
¥,-ton military truck, Chrysler’s 
“Unibody,” and transistorized ig- 
nition systems. 

Lubricants, engine developments, 


© . 
Ann | wear research, seal testing, and 
brakes likewise were programmed. 


Design Details of New Compact Cars and of Other 

Current Major Engineering Developments, Together 

With Forward-Thinking on Prospective Space-Age 

Developments, Are Discussed at Annual Conclave 
of Society of Automotive Engineers 


ITH a program which in- 
cluded the presentation of 


80 technical papers, as well rily research and design, but also 


as many other activities, this 
year’s Annual Meeting of the SAE 
was tremendous in scope—perhaps 
even more so than heretofore 


Various aspects of motor vehi- 
cles and their components 


including production—all of cur- 
rent stature, were discussed. These 
included detailed stories on the de- 
velopment of the Big Three’s com- 


Engineering data processing, and 
expandued uses of computers in 
design work were explained. Plas- 
tics and new bearing materials, 
quality control programs, and air 
pollution reduction were other 
subjects. 

Aircraft representation on the 
program was in the form of dis- 
cussions on ground handling equip- 
ment, constant-speed drives for ac- 
cessories, jet engine fuels, and gas 
turbine combustion. Also operation 
of business aircraft, refueling sys- 
tems for jets, and landing gear de- 
sign and construction. 

Several discourses had to do with 
“exotic” potential developments— 
automatic farming, direct conver- 
sion of heat to electricity, employ- 
ment of radioactive “markers” for 


prima- 











1960 SAE BOARD OF DIRECTORS 


Harry E. Chesebrough, vice-president of Chrysler Corp. and general 
manager of Plymouth-DeSoto-Valiant Div. (1960 SAE president). 


William K. Creson, consulting engineer, Ross Gear & Tool Co., Inc 


George A. Delaney, retired chief engineer, Pontiac Motor Div.. 
General Motors Corp. (1960 SAE treasurer). 


Gregory Flynn, Jr. head, Mechanical Development Dept., Research 
Labs., General Motors Corp. 


Joseph Gurski, manager, chemical and metallurgical laboratory services, 
Ford Motor Co 


R. R. Higginbotham, development project engineer-propulsion, Republic 
Aviation Corp 


Harold D. Hoekstra, chief project officer, Aircraft Engineering Div., 
Civil Aeronautics Administration 


Lewis C. Kibbee, chief Automotive Engineering Section, American 
Trucking Association, Inc. 


Andrew A. Kucher, vice president-engineering and research, Ford 
Motor Co 


John R. MacGregor, senior research coordinator, products, California 
Research Corp 


Russell R. Noble, chief engineer-truck design and development, 
Chrysler Corp. 


Charles W. Ohly, vice president and general manager, Thompson 
Products Michigan Div., Thompson Ramo Wooldridge, Inc. 


F. William Petring, chief, Vehicle Performance Branch, Bureau of 
Public Roads. 


Leonard Raymond, chief automotive engineer-research, Socony Mobil 


Oil Co., Inc 
D. J. Schrum, body development engineer, Studebaker-Packard Corp. 


F. Herbert Sharp, senior projects engineer, Convair Div., General 
Dynamics Corp. 


Wilbur F. Shurts, vice president-engineering, Twin Disc Clutch Co. 


Theodore R. Thoren, vice president-engineering, Pesco Products Div., 
Borg-Warner Corp. 


Robert C. Wallace, director of engineering, Diamond T Motor Truck 
Div., White Motor Co. 


Gilbert Way, technical representative, Western Region, Ethyl Corp. 


John S. Wintringham, research adviser, Ethyl! Corp. 
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automobile guidance, air cushion 
vehicles, and use of nuclear energy 
in rocket propulsion. 

The individual papers which 
were presented were almost too nu- 
merous to mention, and as a matter 
of fact all of the topics are not cov- 
ered above. However, the accom- 
panying table has been compiled to 
serve as a convenient and more 
complete guide to the major sub- 
ject-content of the technical ses- 
sions. | 

Held in Detroit, Jan. 11-15, the 
meeting also comprised several 
other sectors. On the program, be- 
sides 38 technical sessions, were 
the annual business meeting; nu- 
merous administrative, activity, 
and technical committee meetings; 
and the annual banquet, held at 
Detroit Masonic Temple. 

Another feature was SAE’s 
Engineering Display, where 72 
leading companies exhibited their 
latest materials and material ap- 
plications, products, and compo- 
nents developed primarily for auto- 
motive uses. 

From the foregoing introductory 
remarks, it will be evident that the 
program for the meeting offered a 
wide selection of subject material. 
This was reflected by the atten- 
dance of more than 6000 executives 
and engineers from the industry. 

Additional highlights of the 
meeting are given in the following: 


New President and 
Board of Directors 
Election of the 1960 president 
and members of the board was an- 
nounced at the annual business 
session. New SAE president, and 
director, is Harry E. Chesebrough, 
vice-president of Chrysler Corp. 
and general manager of the Plym- 
outh-DeSoto-Valiant Div. The new 
members of the Board of Directors 
and their company affiliations are 
contained in the accompanying list. 


TECHNICAL SESSIONS 


Buckendale Lecture and Award: 
George J. Huebner, Jr., executive 
engineer-research, Chrysler Corp., 
presented the sixth annual Buck- 
endale Lecture and was the re- 


cipient of this year’s L. Ray 
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SAE 1960 ANNUAL MEETING 


Subjects Discussed at Technical Sessions 


Crankease Oils for Heavily-Loaded Piston-Pin Bearings. 

Gear Lubricant Thermal-Oxidation Degradation. 

Quality Control Programs for Employes. 

Research on Gear-Cutting and Roll-Forming Machines. 
Automatic Farming and Control of Farm Machinery. 

Systems Analysis in Engineering for the Future. 

Jet Fuels. Gas Turbine Combustion. 

Engineering’s Responsibility to Purchasing (panel discussion). 


Ground Handling in the Jet Age—Snow Removal, and Towing 
Tractors. 


Data Processing in Multi-Variable Studies. 
Transaxle Lubricants—their present status. 
Stirling Engine—new looks at an old principle. 
Fundamentals of Polymer Progress. 

Direct ‘Conversion of Heat to Electrical Energy. 


Rating of Diesel Engines—for Output, and for Deposits and 
Wear. 


New Bearing Materials—Steel for high-temperature, and Plastic 
for unlubricated applications. 


Use of Nuclear Energy—in Automobile Operational Safety, and 
in Rocket Propulsion. 


Seurces of Engineering Literature—and Writing of Technical 
Reports. 


Development of the new M151 4-ton Military Truck. 
Radioactive Cylinders in Wear Research. 


Fuel and Ignition Systems of a Free-Piston Refrigerant Com- 
pressor. 


Digital Computer Applications in Engineering. 
Constant-Speed Drives for Aircraft Accessories. 

Use of Computer Data in Selecting Balanced-Life Gears. 
Numerical Control, and its place in engineering. 
Standardized Fuel Injection Pump. 

Testing of Seals for Quality Control. 

Rating of Truck Service Brakes. 

Transistorized Ignition Systems. 

Air Cushion Vehicles. 

Body Corrosion Control. 

Supervision of Truck Fleet Maintenance. 

Operation of Business Aircraft. 

Chrysler’s New “Unibody”—its design and construction. 
Automobile Side-Impact Research. 

Ground Support Equipment for Missiles. 

Transport Aircraft Refueling, and Landing Gear Systems. 
The Big Three’s Smaller Cars—Corvair, Falcon, and Valiant. 
Control Techniques for Product Reliability. 

Value Analysis and its Applications. 


Reduction of Air Pollution by Control of Emission from Auto- 
mobile Crankcases. 





Buckendale Award. The honorary 
award is given each year for out 
standing contributions to the art 
of gear design as applied to auto- 
motive vehicles. 

In his 


puter Based 


lecture entitled “Com 
of Bal 


Automotive Gears,’ 


Selection 
anced-Life 
Mr. Huebner described a concept 
in which computer-based gear 
design charts are used for analy- 
arriving at 


ses in optimum de- 


signs. Balanced-life is the state 
where the gear and pinion are so 
proportioned as to fail simul 
taneously, thus leading to a com 
bination of minimum size and 
maximum capacity for a given ap 
plication. Mr 


the technique in detail by 


Huebner explained 
using 
a gas turbine gearset as an ex 
ample. 

Transaxle Lubricants: Fluids 
which are compatible to both hy 
gears and auto- 
clutch 
yet ready, according to 


poid rear axle 
matic-transmission plates 
are not 
the findings of four 
from Motors 
Laboratories and three engineers 
from Chevrolet Motor Div. Their 
these lines 


engineers 


General Research 


investigations along 


were described in two papers 


Both groups of engineers indi- 
cated that “hypoid gear protection 
and clutch-plate lubrication are 
two apparently opposing require- 
ments,” and that while some prog- 
ress has been made, considerable 
additional work will be required 
Meanwhile, on the Corvair with 
manual transmission a single geai 
being used 


lubricant supply is 


with success; while with the auto- 


mati transmission each unit 
transmission and axle) is sealed 
and contains its own conventional 
fluid 


tages of a common lubricant are 


The desirability and advan- 


still very much in the picture, 


however, and studies are being 


continued by several research 
groups within General Motors and 
the oil industry, they stated. 
Radioactive Cylinders: Experi- 
ences in setting up for wear tests 
using irradiated cylinder liners 
were reported in a 
authored by W. C. 
, Mie 
Morse & Co.., 
D. N 


paper co 
Arnold and 
Fairbanks, 
Braun and 


Stonehocker of 
and W. J. 
Sunderman of Battelle Me- 


morial Institute. 

For the initial test part, a 160- 
lb, 42-in.-long cylinder liner for 
use in a Fairbanks-Morse 8'x-in. 
10-in.-stroke opposed-pis- 
selected 


bore by 
ton Diesel engine was 
The liner was provided with an 
external shield of cadmium and an 
internal shield of boral alloy, ex- 
cept for a 1‘%-in. wide unshielded 
target band. The unshielded por 
tion corresponded with the contact 
zone of the top two compression 
rings of the lower piston when at 
its inner-dead-center position. 
This section was selected for ir- 
radiation since it represented the 
area of maximum wear. 

Means were also provided fo: 
measuring the irradiated cylinder 
bore material debris discharged 
to the exhaust, in addition to that 
going into the lubricating oil. The 
former is handled with an ex- 
haust-gas sampler containing fiber 
glass filter mats—which are as- 
sayed by chemical separation. The 
authors mentioned, however, that 
provision is being made for a scin- 
tillation well counter with a large 
dimension This equip- 
ment will then permit faster di- 
rect-counting of the exhaust filter 


crystal. 


mats. 

From experience to date, the au- 
thors feel that valuable, and previ- 
ously unobtainable, wear data can 
be determined easily and relative- 
ly inexpensively when this tech- 
nique is applied. Also that wear 
data on piston rings, cylinders and 
other wearing parts can be ob- 
tained simultaneously by employ- 
ing different isotopes and pulse 
height analysis. 

Stirling Engine: The fact that 
been done in recent 
revival of 


work has 
years on the 
principle, the 


an old 
engine Stirling 
thermal engine, was brought out 
at one of the sessions. Gregory 
Flynn, Jr., Worth H. Percival, and 
F. Earl Heffner of General Mo- 
tors Research Laboratories re- 
modernized experl- 
employing this 


ported on a 
mental engine 
principle, which is said to display 
high efficiency, provide a competi- 
tive power-to-weight ratio, and 
have other attributes such as ver) 
low sound and vibration levels. 


Ted Finkelstein of the Univer- 


sity of Wisconsin followed the 
GM authors with the presentation 
of two papers on the thermody- 
namic analysis of, and the optimi- 
zation of phase angle and volume 
ratio for, Stirling engines. 
Basically, the Stirling engine is 
a so-called “air engine” of the 
type. The 
(usually air or 
hydrogen) is within the 
power section of the engine, and 
repeatedly passes through a ther- 


external combustion 
working medium 


sealed 


modynamie cycle to operate the 
engine. Fuel and combustion air 
do not enter the power cylinders, 
heat being transferred to the 
working medium through the 
metal walls of a heat exchanger. 

Free-Piston Compressor: An in- 
teresting development outlined in 
one of the sessions had to do with 
a free-piston refrigerant compres- 
sor operating on natural gas, ‘de- 
signed for a three-ton residential 
air conditioner. Its fuel and igni- 
tion systems were the primary 
subjects of a presentation by J. 
H. MecNinch, D. G. Mark, and R. 
J. McCrory of Battelle Memoria! 
Institute. 

Direct fuel injection of the gas 
is employed, using a diaphragm 
pump which 
charges and meters the gas into 
the combustion chamber through 


pressurizes, dis- 


a spring-loaded poppet valve. 


ignition system, 
deter- 


A “proximity” 
in which piston 
mines spark timing, is judged to 
hold the best possibilities. With 
this system the spark occurs when 
a projection on the piston head is 
brought into close proximity with 
an insulated electrode mounted in 
the cylinder head. Energy source 
is from a-c line through a step-up 
transformer, rectifier, current- 
limiting resistor, charging resis- 
tor, filter capacitor, and an en- 
ergy-storage capacitor. 


position 


The gas-fueled free-piston air 
conditioner is not as yet a fin- 
ished product, the authors indi- 
cated. They said that further de- 
velopment work is considered nec- 
essary to prove out the reliability 
and durability required for the 
service. 

Computers: Use of digital com- 
puters in automotive engineering 
work is expanding. Evidence of 
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that fact was exemplified by a se- 
ries of four papers presented at 
one of the sessions, as well as bj 
Mr. Huebner’s In 
tion to marked in engi- 
neering time, more detailed ana- 


lecture. addi- 


savings 


lyses are thus made practical. 

K. L. Hoyt, C. F. Maddox, N. R. 
Miller and D. F. Zawada of Ford 
Motor Co. reported on computer 
programming of data in 
analyzing the geometry of a front 
with a 
In one phase of 


design 
suspension low-frequency 
spring medium. 
the analysis a total of 80 equa- 
tions were involved, which with 
the computer 
minutes of running time. 
trast, a graphical solution by lay 

have taken three to 
they indicated. 


required about 30 


By con- 
out would 
five days, 

Earle Stepp of Chrysler Corp. 
described computer techniques in 
designing engine mounts to con- 
trol shake. He said they had made 
possible a design having excellent 
shake characteristics while using 
soft engine mountings to achieve 
a low noise level in the body 
structure. And that if a computer 
had been available, the num- 
ber of man-hours needed for com- 


not 


putation, under the approach fol- 
lowed, would have been prohibi- 
tive. 

Staffeld of Chrysler Corp. 
analysis of 
vibration 
studies. In commenting the 
time involved, he mentioned that 
for a problem involving a total of 
50 increments, the computer takes 
minute per of fre- 
By comparison, the same 


S. E. 
computer 
making 


explained 
drivelines' in 
on 


one value 
quency. 
have 


calculation would required 


two hours on a desk calculator. 

o: 3: 
J. Theodoroff and E. L. 
General Motors Research 
tories described a computer pro- 
gramming method called DYANA, 
designed to simplify communica- 


Olsztyn, B. Hargreaves, T. 
Jacks of 
Labora- 


tion of the engineer’s problem to 
an IBM 704 computer. 
tially, the DYANA program is a 
declaration of a problem 
ment, and consists of a descrip- 
tion of the vibration system being 
investigated, a few mathematical 


Essen- 


state- 


expressions to define the system, 
and a set of statements specifying 
the desired answers. It is used in 
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conjunction with, and as a pre- 
paratory program for, the FORT- 
RAN method. 

Seal Testing: 


associated with quality control of 


program 
Various factors 
seals and seal assemblies to pre- 
vent leakage in service were re- 
viewed in a presentation by R. L. 
Dega and J. D. Symons of General 
Motors Research Laboratories. 
The authors outlined 
from a _ study which 
1957. They pointed out that 
trary to general theory,” there are 
two other 
finish, and assembly 
as the design 
struction of the 


problems are to be solved. 


experience 
began in 


“con- 


considerations—shaft 
just as im- 
and con- 
leakage 
And 
that a lip seal should not be con- 
sidered to flexible 
material for plugging an opening 
around a rotating shaft, but 
rather a precision-built assembly. 


portant 
seal, if 


be a piece of 


With respect to the seal itself, 
the other the 
paper went into discus- 
sions about the effects of physical 


with aspects, 


as 


detailed 


parameters on the desired results. 
diameter control is quite 
critical, and the 
had been necessary to develop an 


Seal 
authors said it 
instrument known as the “Sealec- 
controlling diam- 
high-volume production. 


for seal 


in 


tor” 
eters 

This device is an air gage which 
indicates seal lip diameter by com- 
paring mass flow. They stated that 
seal lips can be gaged in incre- 
ments of 0.005 in. on diameter 
when using a device of this type. 
Further, that a semi-automatic 
version, employing an electronic 
system and colored lights to show 
seal acceptability on two diameter 
limits, has been operated at rates 
up to 25 pieces per minute. 

Transistorized Ignition Systems: 
According to G. E. Spaulding, Jr., 
The Electric Autolite Co., transis- 
tor-switched ignition systems are 
feasible and provide solutions to 
the problems of firing fouled spark 
plugs, burning of contact points, 
and developing of sufficient volt- 
age for high-compression ratio 
high-speed engines (especially at 
the top speed range). The power 
transistor type employed is ger- 
manium. Voltage output is rela- 
tively flat throughout the whole 
speed range. 


The speaker said that the “pack- 
age” is high in cost as compared 
to the and condenser it re- 
places—but that where system re- 
the 


coil 


liability and long-life are 


prime economic factors, as in cer- 


tain commercial applications, the 
be justified. He 
that in 


to a 


added cost can 


also indicated research 


process can lead transistor 
ized system which may eliminate 
moving contacts altogether. 

Air Pollution: Emission of 
crankcase vapors has been found 
to of total 
hydrocarbon emission and there- 
fore a major contributor to air 
pollution, according to the find- 
ings of P. A. Bennett, M. W. 
Jackson, C. K. Murphy and R. A. 
Randall of Motors Re- 


search Laboratories. 


be a sizable portion 


Genera|] 


Their investigations showed 
that blowby 
carbureted fuel-air mixtures, and 
that crankcase ventilation hydro- 
some 
Also 
rates 


ex- 


gases were largely 


carbon concentrations were 
30 times that of exhaust gas. 
that even though the flow 
of the two (crankcase 
haust) differed considerably, 
crankcase hydrocarbon emissions 
were of the same order of magni 


and 


tude. 

They concluded that venting the 
vapors to the engine’s intake sys- 
tem the logical solution to 
the problem, and that such a sys- 
tem would eliminate 40 per 
of total engine hydrocarbon emis- 
sions, exclusive of carburetor vent 


was 


cent 


losses. 

Motor Vehicles: 
many outstanding 
sented at the meeting, which also 


the 
pre- 


Among 
papers 


warrant examination in detail, are 
several covering recent major de- 
velopments in the automotive ve- 
hicle field. They are being given 
this special mention of 
their widespread appeal and com- 
prehensiveness. 


because 


We have reference to the papers 
on the design developments of 
the M151 %4-ton military truck by 
Ford, Chrysler’s “Unibody,” the 
Chevrolet Corvair, the Ford Fal- 
con, and the Chrysler Valiant. @ 


Part II of this report on the SAE 
Annual Meeting will appear in an 
early issue of AI 





Autolite Moves Ahead 


A Case Study in Redevelopment 
of Manufacturing Objectives 


By Joseph Geschelin 


DETROIT EDITOR 


HAT does a major automo- markets? The response of The 
tive supplier do when faced Electric Autolite Co. to this chal- 
with a radical change in lenge is of interest to our readers 


Perspective view of the new Yoder mill at Autolite. The press near the right 

end handles the punching of holes in the strip, moving with the strip in the 

manner of a flying shear. At the far end of the Yoder mill may be seen the 
Lincolnweld Innershield attachment for welding the formed tube. 


General view showing the three machine lines for the inner frame, the part 
being distributed on demand from the transverse conveyor at the right. 
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and to all parts makers in this in- 
dustry. 

The company has been in busi- 
ness some 50 years. It began in 
Toledo, Ohio, as an OEM supplier 
of electrical and ignition equip- 
ment and this has remained a prin- 
cipal part of its business with the 
Chrysler Corp.—a major customer 
for the products of its Toledo 
plants—starting motors, genera- 
tors, distributors and regulators. 
For these items in particular Auto- 
lite’s previous research and engi- 
neering effort was aimed almost 
solely at mass production require- 
ments for its customers. It is no 
secret that the move by Chrysler 
Corporation last year to produce 
its own electrical equipment in 
Indianapolis has changed the pic- 
ture at Autolite’s Toledo plants 
quite radically and that the gen- 
eral trend to integration in the in- 
dustry has had an effect on the 
entire corporation, 

The first public announcement of 
what Autolite proposes to do im- 
mediately was made by its Presi- 
dent, Robert H. Davies, at a press 
conference September, 1959. He 
mentioned then that the trend to 
integration among the large motor 
vehicle producers with its resultant 
contraction of the original equip- 
ment market created excess plant 
capacity and made it imperative to 
gear the entire operation to flexible, 
low volume manufacturing. 

Adjustment to this situation be- 
gan with disposal of capacity and 
strengthening of the remaining fa- 
cilities. Since 1957 Autolite has 
disposed of five plants and in the 
process was building up a stronger 
organization. 

Essentially, the basic plan is to 
make a deep penetration into the 
important lower volume markets 
that rarely have had individual at- 
tention. We refer to equipment for 
the gamut of commercial engines, 
both Diesel and gasoline; smaller 
engines such as those for outboard 
marine applications and for the 
great variety of single cylinder 
engines; tractors and farm equip- 
ment; industrial tractors; off-high- 
Way equipment; earthmoving ma- 
chinery; and construction equip- 
ment. 

To do the job well and economi- 
cally for all concerned requires 





personal study by competent engi- 
neers of the individual require- 
ments of producers of commercial 
internal combustion engines and 
machinery. Despite reduced activ- 
ity, Autolite increased its engineer- 
ing staff by some 25 per cent to 
make adequate manpower available 
for this purpose. These engineers 
will live with the customer, study 
his needs, and take steps to recom- 
mend equipment specifically de- 
signed for each one. 

For example, Autolite already 
has plans for a line of starters de- 
signed specifically for Diesel en- 
gines. Another development has 
been concerned with starters for 
outboard motors. It is more sig- 
nificant now to recall that the com- 
pany introduced late in 1959 a 
co-axial type of positive shift 
starter motor. It offers many ad- 
vantages over the former “piggy- 
back” solenoid type starter, includ- 
ing greater compactness, weather- 
proofing, and greater versatility of 
application. 

However, such engineering 
studies are but one element in the 
overall program that is being di- 
rected by Autolite’s new manage- 
ment team. As requirements for 
the new field are appraised, the en- 
gineering approach is being aimed 
at maximum standardization of 
types and sizes, with maximum in- 
terchangeability of components. 
This is a necessary part of engi- 
neering economy from the stand- 
point of lower cost and simplifica- 
tion in the manufacturing estab- 
lishment. 

Concurrently, the manufacturing 
people are concerned with the de- 
velopment of entirely new methods 
and techniques geared to maximum 
flexibility as well as low cost when 
associated with relatively small 
numbers and lots. Such require- 
ments are usually contradictory 
unless tackled from a fresh view- 
point. 

Variability of product coupled 
with small numbers does not lend 
itself to automation nor to highly 
specialized single purpose machin- 
ery. Autolite is aiming at an en- 
tirely new generation of equipment 
and manufacturing techniques de- 
signed to produce families of simi- 
lar parts on specialized equipment 

(Turn to page 62, please) 
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Close-up of one of the three Sundstrand Model 6A automatic lathes, equipped 
for automatic loading and unloading as well as machine cycle. Here the frame 
is machined to exact length by facing at both ends. 


Final station on the comprehensive frame line. Here the inner and outer frames 
meet and the outer frame is pressed over the inner frame to complete the fabri- 
cated assembly. 


This is an example of the type of small transfer machine being developed for 
specific assembly operations. The machine, as illustrated, has five heads but 
currently only the first four are in action. Its operation is described in the text. 





erospace Industry to Maintain 


evel of $11 Billion During 1960 


By Gen. Orval R. Cook (USAF-Ret.) 


President, Aerospace Industries Association 


Outlays for Manned Aircraft Will Continue to Decrease 
While Expenditures for Missiles Climb Steadily Upward 


HE year 1959 was marked by 
significant changes in the 

aerospace industry. Its struc- 
ture, composition, and field of ac- 
tivity were altered as the result of 
continuing progress made in air 
and space science and technology. 
Although these changes have been 
underway for several years, they 
exerted an especially acute impact 
on the industry’s activities during 
the past year. 

Two national policy determina- 
tions have been the major factors 
causing these changes. First is the 
more prominent role played by 
high-performance guided 
in our defense weapons inventories 
with a concurrent reduction in air- 
craft requirements. Secondly has 
been the determination to provide 
for these new weapons, and, at the 


missiles 


same time, maintain an existing 
offensive-defensive military organi- 
zation under a relatively fixed bud- 
getary ceiling. 

The impact of technological ad- 
vance has resulted in reduced weap- 
ons inventories and has brought a 
shift 
precision fabrication of very lim- 
ited quantities. Thus, more and 
more companies are competing for 


from volume production to 


fewer and fewer contracts. 


By the same token, the need for 
an unprecedented degree of reli- 
ability in components has made 
precision fabrication more essential 
than ever before. 
chines, which quickly could become 
useless as the result of further ad- 


High-cost ma- 


vances in technology, are necessary. 
This situation also requires an ex- 
tensive realignment of our labor 
force, with few production workers 
and more engineering and technical 
skills. 


Actually, the cost of developing 
one of our modern weapon systems 
could easily exceed the cost of pro- 
ducing the limited number of weap- 
ons that would require. 
Thus, during this period, we are 
primarily devoted to research and 
development, rather than produc- 
tion effort. To meet and solve these 
problems, aircraft and missile man- 
ufacturers have made and are con- 
tinuing to make radical changes in 
their broad 
scope of aircraft, missiles, space- 
craft, their systems, 
guidance and 
demands such shifts. 


defense 


organizations. The 


propulsion 
related equipments, 


The impact of technological prog- 
ress on the industry has been mag- 
nified by the cancellations, cut- 
backs, and stretch-outs of both 
development and production pro- 
grams resulting from Government 
efforts to operate within a fixed 
budgetary ceiling. Especially af- 
fected by these actions has been 
management’s ability to reorganize 
and re-program its efforts and ac- 
tivities on an orderly, sound, and 
economical basis. 


1959 Achievements 


Ever-increasing deliveries of gas 
transports and 





turbine - powered 


their enthusiastic endorsement by 
the traveling public was perhaps 
the outstanding highlight of 1959. 
By year’s end, about 245 of these 
planes had been delivered to for- 
eign and domestic airlines. 


Equally promising has been the 
increasing acceptance of the small 
aircraft for business and _ utility 
purposes. The five-year period, 
1954-58, has seen the production 
and sale of such aircraft more than 
double in reaching 6414 units val- 
ued at about $135 million by 1958. 
This trend continued during 1959, 
when deliveries approximat- 


ed 7100 units with a reta]) @====——— 


value of $170 million. 


In the field of guided missiles, 
major emphasis was concentrated 
on the all-important area of reli- 
ability. As a result, six new mis- 
siles progressed from test to opera- 
tional perhaps the most 
noteworthy was our first interconti- 
nental ballistic missile. At the same 
time, there was a marked increase 
in deliveries of all classes of mis- 
siles, ranging from the large 
ICBM’s to the relatively small air- 
to-air missiles. 


status; 


Although the most significant 
progress in space exploration was 
made by the Russians, industry ac- 
tivity in the field was sharply ac- 
celerated. One early space probe 
established the feasibility of using 
satellites for weather reconnais- 
sance. Later launchings showed 
that the radiation belt surrounding 
the Earth consists of many layers, 
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Inflated casing with tread 

bands (solid line); inflated 

casing without bands 
{dotted line). 


The Pirelli BS3 tire with 
winter tread bands fitted, 
and ice spikes in position. 


The 
BS3 


casing and three 
bands which make up the 


tire. 


These are 


standard pattern tread 


bands. * 


Replaceable Tire Treads 


EPLACEABLE tread bands on the 

Italian Pirelli BS 3 tire length- 
en the life of the carcass and may 
be interchanged to equalize wear, 
thereby making periodic wheel ro- 
tation unnecessary. For winter 
driving a snow tread can be tem- 


porarily fitted, and tungsten car- 
bide-tipped ice spikes inserted be- 
tween the bands when desired. The 
three bands are eased over the de- 
flated casing without any special 
tools, and located by parallel 
ridges around the periphery. The 


are 


inflated to lock the 
Steel wires molded 


tire is then 

rings in place. 
into the bands prevent stretching 
and slip, and also give protection 
against punctures. Tire are 
thus considerably reduced, for the 
casing will normally outlast at least 
two of inexpensive’ tread 
bands, or a damaged casing can be 
replaced while retaining the ser- 
viceable bands. 2 


costs 


sets 





instead of the two bands previously 
discovered. Valuable data on how 
radiation from the sun is absorbed, 
reflected and re-radiated back to 
space from Earth were also assem- 
bled. 


The advent of manned space 
flight was brought nearer by the 
successful recovery of a monkey 
and a squirrel that survived a flight 
of 1500 miles in the nose cone of a 
missile which reached a height of 
some 300 miles. The first powered 
flights of the X-15 special research 
plane, which is designed to take 
man to altitudes of 100 miles and 
reach speeds of 4000 mph, were 
also significant. 


As the year drew to a close, three 
new world records were established 
by American military aircraft: a 
new altitude record of 103,995 ft; 
a new speed record of 1526 mph; 
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and a closed record (100 
kilometers) of 1216 mph. In addi- 
tion, a U. S. helicopter set a world’s 
altitude record of 29,846 ft, and a 
light plane distance record of 7668 
miles was set. 

The helicopter industry is on the 
threshhold of a significant boom 
because of the adaptation of the 
turbine engine the primary 
power plant. The number of com- 
mercial helicopter operators in the 
U. S. and Canada increased from 
120 in 1958 to 160 in 1959, and the 
number of helicopters in 
rose from 500 to 640. 


course 


as 


service 


Sales, Production 


Sales of the aerospace industry 





for 1959 are estimated at about 
$11.0 billion, about the same as in 
1958. 

Despite the relatively high level 


of sales, production of military air- 
craft declined from 3700 units in 
1958 to about 2400 units in 1959. 
However, rising expenditures for 
missiles and space vehicles partially 
offset this marked decline. Expen- 
ditures for the procurement and 
production of missiles rose to an 
estimated $3.49 billion for fiscal 
year 1959. 

Commercial aircraft, 
propellers and parts sales are esti- 
mated at about $1.7 billion in 1959. 
This figure compares to $1.4 billion 
in 1958. 

Total commercial 
duction, including helicopters, for 
1959 is estimated 8100 units, 
significantly higher than the 1958 
output of 6860 units. The value of 
1959 civil aircraft production is 
estimated to be up 66 per cent from 
1958. About 

(Turn to page 61, please) 


engines, 


aircraft pro- 


at 


260 transports were 





New Oil Cooled 
Multiple Disk Brake 


OLLOWING many years of de- 
velopment the Auto Specialties 
Mfg. Co. introduced an 


new 


has 
entirely version of its basic 
disk brake design for motor trucks, 
intended for use on heavy duty rear 
axles, and 20-in. cast or steel disk 
18-in. 
Most 
Ausco 


it serves 


also fit an 
without modification. 
feature of the 
brake is its dual purpose: 
brake; 
tarder in a single package located 
at the 


Each brake assembly weighs 130 


wheels. It will 
wheel 
noteworthy 
also as a re- 


as a service 


rear wheels. 
lb, while the entire system consist- 


ing of two heat 
exchanger, oil pump, reservoir, oil 


brake assemblies, 


and plumbing, weighs about 355 Ib. 
It can be described briefly as an oil 
disk brake, 
pletely sealed and full of oil at all 


cooled multiple com- 
times. 

No modifications 
on either the axle or wheel assem 
the 
aluminum 


are required 


bly for installation of new 
brake 
inner housing is bolted to the in- 
then the 


is sealed by a cast alumi 


brake A cast 


board mounting flange, 


assembl) 


BRAKE COOLING SYSTEM 
RADIATOR 


HEAT 
EXCHANGER 


RESERVOIR 


In cross-section through 
the Ausco brake, the 
unique wear adjustment 
mechanism may be seen 
cut-away at lower left 


housing bolted to the 
inner housing. A pearlitic malle- 
able brake driver then is bolted to 
the wheel in the same 
the conventional brake drum which 


num outer 


manner as 


it replaces. 

Twelve disks make up the brake 
and six stators. 
Rotors are the brake 
driver through six machined lugs 
on the inside diameter. The stators 
are located and held in position by 
anchor pins between the inner and 
outer housings on the OD. Metallic 
lining material is sintered on both 
sides of the rotors. A suitable lin- 
ing grooving pattern 
mined after exhaustive testing to 


rotors 
driven by 


stack—six 


was deter- 


yield a lining area to swept area 
ratio of 0.60. 


Diagrammatic lay- 

out of the ktrake 

cooling system as 

installed in a 
truck 


S88 


Cooling oil is sealed in the as- 


sembly by two dynamic seals: one 
located between the outer housing 
and driver, the other in the wheel 
hub, replacing the standard grease 
seal. Silicone static seals are used 
between mating 
made of 4 
compound, 


where required 
parts. The main 
Teflon and fiber-glass 
has two opposed lips. The inner lip 
retains while the 
outer lip excludes road splash and 


seal, 


the cooling oil 


dirt. 

The brake is hydraulically actu- 
ated with a conventional 15 to 1 
ratio air-over-hydraulic power clus- 
ter, hydraulic fluid intro- 
duced into an annular cylinder ma- 
chined in the inner housing. This 


(Turn to page &8, ple ase) 
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FADE TEST CURVES 
TEMPERATURE,LINE PRESSURE VS. STOP NUMBER 


_ TEMPERATURE 





PRESSURE 





5 


LINE PRESSURE 


8 


Some typical fade + 
test curves based 
upon testing on 
mountain grades 


246 8 


BRAKE OIL TEMPERATURE,°F 


iO 2 14 16 18 20 
STOP NUMBER 
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4———————— Circle 123 on Inquiry Card for more data 


Globe-Union’s 16 strategically located plants say: 


WELCOME NEIGHBOR! 


Never more than a handshake away—they tailor national distribution to local economy 


Globe-Union’s neighborly hand stretches across 
the entire country, promoting national battery 
distribution at low, local-level prices. Globe’s 16 
strategically located plants assure you faster 
service .. . lower freight costs. You can always 
be sure there’s a Globe outlet “right around the 
corner” — whether you're near the Pacific or in 
the heavily populated northeast. 


sornnine Powe 


And no sacrifice of quality in battery manufac- 
turing, either. Identical processes utilizing the 
most modern equipment are employed in EACH 
factory. This means Globe-Union products and 
service are uniform, Whatever your battery re- 
quirements may be — large-volume original 
equipment or for regional distribution — you will 
find Globe-Union service first, fastest and finest! 


«gi» GLOBE-UNION INC. 


MILWAUKEE 1, WISCONSIN 


5PLitsecomp stantin® 


If it’s Petroleum-powered there’s a GLOBE-BUILT BATTERY right from the start! 


Circle 124 on Inquiry Card for more data 





News of the 
MACHINERY INDUSTRIES 





J&L Offers Lease Plan 

As "'Profitivity" Incentive 
& Lamson Machine Co. 
has become famous for its slogan, 
“The Man Who Needs a New Ma- 
chine Tool is Already Paying For 
It.” The “catch” many times, 
however, is that the “man” doesn’t 
have enough ready capital avail- 
budgeted or otherwise, to 
buy new more-productive ma- 
chines—even though he knows he 
should do so. J&L has now done 
something about that factor, also, 
in the form of a new leasing ar- 
rangement. 

Named the 
Plan, “because it enables metal- 
working companies to realize a 
profit from increased productivity 
without capital outlays,” the plan 
has a number of unusual features. 
Here are the details: 

It requires no down payment, no 
security deposit, and no monthly 
payment until 30 days after ship- 
ment. The 
expendable items and special tools 
for use with the J&L machines. In 
addition, it may include, to a rea- 
sonable extent, other equipment 
needed to supplement the J&L 
machines in modernizing a com- 
plete production line. 

The normal period of leasing is 
five (although “other ar- 
rangements” can be made). Un- 
der such a five-year plan, the 
lease payment is $20.50 per month 
per $1000 value of equipment. 


Jones 


able, 


Profitivity Lease 


lease may also cover 


years 


The customer never obtains ti- 
tle to the equipment. When a five- 
year lease pericd is completed, the 
lessee may turn the equipment 
back to J&L with no further obli- 
gation; or he may continue the 
lease at one-third the original 
monthly rate. By the same token, 
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the plan has been “most carefully 
designed” so that the lessee may 
gain the full benefit of existing 
tax laws. 

In announcing the Profitivity 
Lease Plan at a press conference 
held in New York on January 20, 
Holmes H. Whitmore, J&L execu- 
tive vice-president, predicted that 
the metalworking industry will 
turn to leasing machine tools on 
a mass scale to solve its problems. 
The problems—obsolete machine 
tools, need for increased produc- 
tivity, shortage of after-tax capi- 
tal, for increased working 
capital, etc. Mr. Whitmore said, 
“It is our conviction that true 
leasing will considerably 
these problems,” and, in addition. 
will tend to reduce the infiltration 
of foreign-made machines. 

The cost of leasing, versus buy- 
ing outright, is of course higher. 
Just taking the bare cost of the 
machine alone, and assuming the 
machine would worthless at 
the end of five the rental 
cost over five years is primarily 
23 per cent greater than the pur- 
chase price. On the other hand, 
there are other financial consid- 
erations involved—availability of 
capital for expansion, other needs 
or more-profitable uses; and tax 
depreciation to mention 
a few—beyond the fact that leas- 
ing provides an immediate answer 
to obtaining more-efficient, and 
more-profitable, production equip- 
ment. And, regardless of the in- 
dividual situation, J&L is still 
just as willing to sell its machine 
tools outright as to lease them. 

In any case, specific examples 
of the monthly costs and offset- 
ting gains were presented by J&L 
officials. For instance, a single 
J&L Model 30 tracer lathe, in a 


need 


ease 


be 


years, 


aspects, 


Can Leasing Hurdle One of 

the Major Obstacles to 

Modernization of Produc- 

tion Tools? Jones & Lamson 

Thinks So, With the Intro- 

duction of its New Profitiv- 
ity Lease Plan 


tandem-axle manufacturer’s plant, 
will replace seven old multiple- 
tool lathes and cut labor 
alone by some $2400 per month. 
Yet the new lathe, under the lease 
for $922.50 


costs 


plan, can be rented 
per month. 

Another 
merically - controlled 
table on a radial drill would cost 
$615 per month. In one installa- 
tion, the building $4000 
worth of jigs was eliminated dur- 
ing the first six weeks of opera- 
tion. And floor-to-floor time-sav- 
ings have been 30 to 40 per cent 
over prior methods of operation, 


cited—a nu- 


positioning 


example 


cost of 


it was stated. 


Around the Industry 
Warner & Swasey Co. 
substantial interest 


has ac- 
quired a in 
Wang Laboratories, Inc., of Na- 
tick, Mass., designers and manu- 
facturers of specialized electrical 
devices, including 
machine tool control systems. 

Bond Tool & Mfg. Co. has 
added about 6000 sq ft to its fa- 
cilities and consolidated all of its 
engineering and production activ- 
ities in a new plant at 101 Pier- 
pont Road, Waterbury, Conn. 

Small Tools, Inc.—was recently 
formed to handle the supply of 
new and used tools, tooling, in- 
spection equipment, and small ma- 
chines such as tool grinders, ped- 
estal grinders, drill presses and 
small milling machines. Art Wise 
is president of the new company, 
located at 13700 Beaumont Ave.., 
Cleveland, O. 

Micromatic Hone Corp.—Robert 
W. Militzer has been appointed 
chief engineer. 

(Turn to page 70, please) 
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METALS 


By William F. Boericke 


Price Advances for Steel 

from 
Washington that the steel settle- 
ment is not inflationary find sdant 
support from analysis of the terms 
which were a disappointment to all 


Pious announcements 


who hoped steel would set a new 
pattern for labor trends. The con- 
tract almost guarantees a continua- 
tion of the inflation spiral. The 
mere fact that no present 
increase is proposed means little. 
The heaviest cost will come in the 
second and third years. But some 
companies are expected soon to in- 
extra charges cn 
products. Mills face 
other costs than labor as a result 
of the wage pact, probably in in- 
outgoing freight 
charges which appear likely to be 
raised as the workers 
model their demands along the lines 
of the billion 
obtained by the steel union. Pur- 
chased materials and services take 
nearly half of the steel sales dollar 
and these may be expected to fol- 
low a similar inflationary course. 
It is not to be expected that steel 
mills can long continue to absorb 
these costs without compensatory 
price advances, or going out of 
business. 


price 


crease special 


increases in 


coming and 
railroad 


dollar increase 


Especially hard hit are the 
smaller steel firms which declare 
with virtual unanimity that they 
need higher prices to offset the 
immediate increase in costs they 
see ahead. Some estimate the in- 
crease in direct production costs 
of making steel as a result of the 
wage boosts will come to over $6 
per ton. 


Immediate Outlook for Business 
Excellent 


But in spite of some dire fore- 
bodings present business is excel- 
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Direct Production Costs of Making Steel Expected to 
Increase More Than $6 Per Ton as Result of Wage Boost 





lent. Some cancellations and defer- 
ments were expected to follow the 
steel settlement but these have 
been negligible. Producers have no 
fears of any letup in demand that 
has filled order books on some 
products through the entire first 
half of the year. How profitable 
this business may be is another 
matter. Consumers are striving to 
rebuild inventories, and no doubt 
there is a certain amount of hedge 
buying against a price 
increase before the end of the year. 


possible 


The strongest products are flat 
rolled sheets, both cold rolled and 
galvanized, which are in critical 
supply. Structurals are booked 
through the first quarter. Tin plate 
mills are working close to capacity 
and do not expect to satisfy their 
customers’ requirements until Au- 
Stainless steel is in an 
position and a_ record 


gust. 
excellent 
year is expected. 


Steel Capacity Increases 

According to the American Iron 
and Steel Institute, steel-making 
capacity increased to 148.5 million 
tons in 1959. The largest increase 
was in electric furnace capacity 
which rose to 14.4 million tons a 
year and accounted for nearly 10 
per cent of total annual capacity. 
The industry expects a production 
in 1960 of 125 to 130 million tons 
or about 85 per cent of capacity 
for the year which would allow for 
a drop off in the second half. 


Scrap Market Unexcited 
Growing demand is expected to 
push up scrap prices above the $43 
price per ton now prevailing for 
No. 1 scrap. While the price has 
advanced moderately since the steel 
settlement it still is below the $46 
per ton that was paid after the 
injunction last November, and a 
long way from the $50 price antic- 
ipated by the scrap dealers. Steel 
mills are not crowding their scrap 


purchases. They have increased 
their capacity to produce pig iron 
through improved methods and 
thus made them less dependent on 


the scrap market. 


Government to Sell 
Stockpiled Nickel 

Any belief that the nickel price 
would be increased received a set- 
back when it was announced that 
Washington would sell 10 million 
lb of cathode nickel from the DPA 
stockpile. While no specific selling 
price was named it is presumed it 
will be at market. Sales will be 
made to domestic consumers to ac- 
commodate small business require- 
ments. Orders will be accepted as 
low as 20,000 lb and the maximum 
sale in any one transaction will be 
one million Ib. The amount offered 
by the Government is approximate- 
ly 8 per cent of the total domestic 
consumption and may be _ the 
answer to the possible loss of pro- 
duction from the Cuban nickel 
plants because of restrictions 
placed by the Castro regime. 


Aluminum Price Raised 

Late in December the price of 
aluminum pig was raised to 26 
cents per lb, an increase of 1.3 
cents which restored the price to 
the level that prevailed before 
April 1958 when it was cut 2 cents 
per lb to meet Russian competition. 
Just prior to the price increase 
Aluminium Ltd. had raised its 
price 34 cents in the Canadian 
domestic and all foreign markets. 
The price increases followed ciosely 
on the labor contract for three 
years with five aluminum produc- 
ers. The contract is retroactive to 
last August. 

The export price of aluminum 
remains at 23%4 cents c.i.f. deliv- 
ered foreign ports. Thus foreign 
fabricators can get their metal 214 
cents below domestic fabricators. 

(Turn to page 63, please) 
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AIRBRHIE F S 


By R. RAYMOND KAY 


Competition is real rough among 
U. S. planemakers. And it’s likely 
to get a lot rougher. Why? Here 
are a few major reasons: 

(1) The market for military and 
civilian planes simply isn’t big 
enough to support all the firms in 
the business. (2) Development and 
start-up costs on the new jetliners 
were much higher than the esti- 
mates. (3) Soviet Russia’s threat 
as a competitor in the world air 
transport market keeps growing. 
Its low prices will play havoc with 
the U. S. industry’s economy. 


Dwindling Profits 


A top man in the business, Wil- 
liam M. Allen, president, Boeing, 
puts it this way, “There simply is 
not enough money in the defense 
budget to support the many pro- 
grams that have been and are now 
under way. 

“The only method for the pro- 
ducer to recoup .. . excessive costs 
is by sale of additional quantities. 
That serves to tighten the competi- 
tion. But right now, sales terms 
are being offered which, standing 
alone, make economic 
Allen says. 


no sense,” 


Search for New Markets 


What are the major companies 
doing about the problem? The 
trend is clearer every day: they’re 
diversifying and searching out 
world markets. 

Here are some new developments. 
North American Aviation, together 
with a French firm, set up a com- 
pany to design, build, and market 
nuclear reactors. Named Dyna- 
tom, the company will sell in 
France and the French Union. 

Lockheed Aircraft bought a big 
piece of Italy’s Aeronautica Mac- 
chi, S. A. The move gives Lock- 
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heed a bigger footing in the grow- 
ing European market. 

The Italian firm will make a new 
Lockheed - designed light utility 
plane. It’s an all-metal, high-wing 
transport for six persons or a half- 
ton cargo. 

Here’s something more to watch 
at Lockheed: further moves into 
the shipbuilding field. The company 
already owns Puget Sound Bridge 
& Drydock Co., in Washington 
State. And the Italian firm, with 
which it’s now allied, is in ship- 
building and outfitting. 

Douglas Aircraft says it’s look- 
ing into a deal with Sud Aviation 
It may make and sell 
the French firm’s Caravelle jet 
transport in this country. That 
would be one way of adding to 
Douglas’ line of jet planes without 
the enormous research and develop- 
ment and start-up costs. Convair, 
too, is negotiating with Sud Avia- 


of France. 


tion. 


Passenger Travel to Mars 


A trip to Mars and a safe voyage 
home is possible within 10 years. 
Round trip time: 14 months. 

That’s not a headline catching 
boast. After years of research, 
Douglas Aircraft experts say it’s 
feasible. How? In a nuclear space 
craft. The two-stage space vehicle 
would stand 330 ft high on the 
launching pad and weigh 734,000 
lb. A three-man crew would do 
reconnaissance and probe experi- 
ments in the Martian orbit. 


Industry Previews 

What’s ahead this year for the 
aircraft-missile industry? 

Sales will continue high, running 
well over $10 billion. 

The major companies now have 


a $12 billion backlog. Earnings, 
however, will continue to decline. 
Reasons: contract cancellations and 
stretchouts; more research and de- 
velopment rather than 
production contracts. 

Employment will drop. The in- 
dustry now employs 730,000 work- 
ers. That’s 162,000 less than the 
peak post-World War II employ- 
ment of April 1957. 

It’s difficult to forecast the level 
of the industry’s activity. More 
than 80 per cent of its sales are to 
the military. Pentagon decisions 
keep changing its fortunes. 

However, as it looks now, 
sales will hold at the 1959 
More money will go into missiles 
and less for aircraft. 

Most missiles produced in 1960 
will be custom-made jobs. And the 
largest number of them will still 


contracts 


1960 
level. 


be research vehicles. 


Large 
Variable Thrust Engine 

Aerojet-General Corp. says it has 
a successful variable thrust liquid 
rocket engine. Range: 50,000 to 
150,000 Ib. 

Such an engine is an important 
need in manned ventures. 
The rocket engines in today’s mis- 
siles can’t vary their thrust rate. 

Aerojet-General’s XLR-113-AF-1 
comes from its Liquid Rocket Plant 
at Sacramento, Calif. Features the 
company claims: largest variable 
thrust engine in the Free World; 
light in weight; uses storable pro- 
has film-cooled thrust 


space 


pellants ; 
chamber. 

For the present, Aerojet’s engine 
will find use rocket sleds for 
missile parts testing. s 


on 
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Bullard  36-in.-diam- 
table Dynatrol verti- 
cal turret lathe, one of 
@ new series ranging in 
size from 26 to 124 in. 
A single lever for each 
head controls direc- 
tion traverse move- 
ment, and feed en- 
gagement. Table speed 
change, start and stop 
are controlled from the 
pendant 


Cirele 45 on postcard 
for more data 


New Vertical Turret Lathes Feature Power Control 


io LL-POWER control, claimed to be a 


“first” for vertical turret lates, 


is among the design features of a new 
line of 


Control for positioning each of the 


machines, called Dynatrol 
two heads, and for engaging or dis 
engaging the tool from the workpiece, 
is handled by a single lever. Feed 


rates are infinitely-variable, and may 


be re-adjusted without stopping the 
table. No handwheels are used. Fo 
positioning and measuring purposes, 
a new indicating concept is employed. 

On the basic machine, with a table 
diameter of 36 in., the control fon 
each head consists of a horizontally- 
swinging arm with a pistol grip. Ro- 
tating the grip selects the direction of 


head movement. For example, by 
pointing the grip to the left this will 
direct the head to traverse to the left. 
The same principle applies for move- 
ments of the head to the right, up- 
ward or downward, or even at a 
15-deg angle. Then, with the grip 
pointed in the direction so selected, 
the arm is simply swung to the left 
to actuate the movement. Traverse 
speed is infinitely-variable up to 9 
fpm, and varies with the distance the 
lever is moved from neutral position. 

After the head has been brought 
close to the workpiece by the traverse 
motion, the feed is engaged by swing- 
ing the control arm to the right. Feed 
is adjusted by rotating a _ selector 
knob, and is indicated on a direct- 
reading dial during the cut. As a 
matter of fact, there are two dials 
for each head—one for in and out 
motion, and the other for up and 
down motion. The graduations and 
numerals on these dials remain sta- 
tionary, while the pointers rotate, one 
registering tenths of an inch and the 
other thousandths of an inch. Precise 
head position, both while traversing 
and feeding, can thus be determined. 

The machines are being offered in 
nine sizes with table diameters rang- 
ing from 26 to 124 in. In addition to 
powered manual control, the VTL’s 
are also available with Man-Au-Trol, 
tape control (both point-to-point and 
continuous path), Size-Au-Trol (se- 
ries of automatic stops), and contour- 
ing attachments, as well as powered 
turrets. The Bullard Co. 





Honing Transfer Line 
N™ V-6 and V-12 motor blocks 
are automatically honed on a new 


honing transfer line designed for pro 


duction. Vertical type honing ma 
chines are used with fixturing de 
signed to tilt the “V” 


block so that the bore is in a vertical 


shaped moto: 


position for honing 


One 6-spindle machine is designed 
to hone two V-6 blocks at one time, 
and a 3-spindle machine hones the 
V-12 block. The two units do not op 


erate simultaneously. Immediate 


changeover from V-6 to V-12 honing 
takes place as production requires. 

Both units are equipped with ai 
counterbalance for smooth action, and 
a safety interlock holds the head in 
position while work indexes or when 
stones are changed. 

BarnesdriL Plugmatic sizing is 
maintaining size consistency within 
0003 from bore to bore. The pneu- 
matic hone feed mechanism is equip- 
ped for rapid expansion, rapid col- 
lapse, and automatic compensation 
for stone wear. With stock removal 


of 0.002 to 0.0035 in, finish is being 


held at 15 to 25 RMS. Previous ma- 
chining is a fine boring operation. 

The 3-spindle machine for the V-12 
block is designed to hone three bores, 
index to hone the next three bores, 
automatically rotate and hone three 
bores, and index to the original posi- 
tion to hone the last three bores. The 
6-spindle machine hones three bores 
in two V-6 blocks at one time, rotates, 
and hones the remaining three bores 
in each block. A roll fixture rotates 
the blocks to remove surplus coolant. 
Barnes Drill Co. 


Circle 46 on postcard for more data 
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New Hypoid Lapper 
a= automatic lapping machine 

has been designed to lap spiral 
bevel and hypoid gears up to 36 in. in 
dia. Any shaft angle from 10 to 130 
deg can be handled. While lapping 
compound is pumped on the gear pair, 
the relative position of gear and pin- 
ion is changed continually and auto- 
matically to lap the entire surfaces 
of the teeth. New servo - controlled 
lapping motions and variable spindle 
speeds from 200 to 2000 rpm allow 
complete flexibility and extended con- 
trol of tooth bearing. 

A swinging motion of the pinion 
head sweeps the bearing along the 
length of the tooth. A lateral motion 
of the gear head moves the bearing 
up and down the tooth profile, while a 
lateral pinion head motion maintains 
uniform backlash. 

With servo-mechanisms controlling 
these motions, the lapping time for 
any portion of the tooth is regulated 
by a dial setting. 

The operation is entirely automatic. 
Push buttons withdraw the pinion 
head for chucking. A second button 
advances the work to operating posi- 
tion, closes the lapping guards, and 
starts the lapping cycle. Gleason 
Works. 


Circle 47 on postcard for more data 


Welding System Tracer 

A NEW mechanical follower tracer 

welding system that permits the 
joining of metal parts having un- 
trimmed, straight line or contour weld 
line edges in a continuous automated 
welding operations has been devel- 
oped. 

This system was designed for weld- 
ing automotive frame siderails and 
crossmembers because the _ vertical 
contour of siderail and crossmember 
channel halves often deviates from 
print dimensions as much as 3/16-in. 
Furthermore, the contours of the 
channel halves are not consistent 
from part to part. Because of these 
out-of-tolerance conditions, it is said 
that a totally cam-controlled auto- 
mated welding machine cannot be 
used. 

To automate this welding operation, 
a tracer system was developed that 
compensates for any deviation in the 
channel halves and accurately fol- 
lows and correctly positions the weld- 
ing torch on the weld line. Expert 
Welding Machine Co. 


Circle 48 on postcard for more data 
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Cleaning efficiency and price reduction are features of the newly revised sonic cleaning 
systems, as reported by Everett A. Sisson official for Bendix 


New Sonic Energy Cleaning Systems 


4 pemapirvacrmy advancements in the 
new cleaner models permit the use 
of substantially electronic 
generators and provide improved lev- 
els of sonic energy cleaning efficiency, 
while precluding noise and trans 
ducer cooling problems. 

Improvements in both the generator 
and cleaner will also actually extend 
life and reliability characteristics of 
the magnetostrictive transducer 
equipment pioneered by Bendix. 

In accordance with Bendix’ prac- 
tice of providing complete systems 
and processes for the optimum utiliza- 
tion of sonic energy cleaning, the new 
accompanied by new 


smaller 


cleaners are 


coordinated units for rinsing, drying 
and filtering. Refinements in these 
units have been made for additional 
operating efficiency. 

Sonic energy cleaning first was pi- 
oneered by Bendix as a means of 
achieving the critical cleanliness re- 
quired for the precision electronic and 
electromechanical products manufac- 
tured by many of its divisions. It has 
since been widely adopted by indus- 
try as a highly efficient cleaning 
method in the metalworking, pneu- 
matic, hydraulic, glass, ceramic, elec- 
system and missile 


tronic, weapon 


fields. Bendix Aviation Corp. 


Circle 49 on postcard for more data 





Twin Spindle Drilling Unit Designed for Production 


Illustrated is a prototype unit in a hydraulically actuated line of drilling machines. 


lt has two 


spindle drill heads and is powered by a 1/2 hp, 1800 rpm motor. It has a 


thrust capacity of 600 /bs, spindle speeds of 2000 rpm and a cycle time of two seconds 
for a three inch forward and return stroke. John S. Barnes Corp. 
Circle 50 on postcard for more data 
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New test device that was designed to simulate the most severe conditions under which 
automotive transmissions will be used 


Automotive Transmission Final Test Stand 


A NEW automotive transmission final 
test stand simulates the most 
evere conditions under which auto- 
matic transmissions will be used. The 
new unit checks all ranges at varying 
speeds and reverse. 

Transmissions are manually rough 
positioned in the test stand. Final po 
sitioning and clamping are performed 
automatically. The unit 
from a central transmission oil supply 


operates 


but can be arranged with an indi 
vidual oil reservoir. A variable d-c, 
reversible motor drives the transmis- 
sion Two output shafts simulate the 


rear axles. Either axle can be locked 


out which duplicates one wheel spin 
or one wheel overload. A liquid cooled, 
electric eddy current brake is used 
to produce rear axle load conditions. 
The complete test cycle, floor to floor, 
takes approximately 6 minutes. 

The test machine is controlled from 
the console that permits selection of 
range. Tachometers indicate 
input and output speed . .. speed dif- 
ferential shows power transmission 
efficiency under load and no-load con- 
Other gauges show vacuum 


speed 


ditions. 
pressure and oil 
Lamb Co. 


pressure. F. Jos. 
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Automatic Micrometer 
A new micrometer that dials visual 
readings automatically is said to pro- 
vide exact measurement from zero to 


one inch. This precision instrument 


Micrometer features direct dial reading 


is fitted with a friction stop and a 
lock nut. The contact faces of the 
spindle and anvil are carbide. Glass 
Laboratories, Inc. 

Circle 52 on postcard for more data 


Measuring Instrument 
A NEW instrument, called the Dis- 


tometer, Model 555 B-245, pro- 
vides the lathe operator with a means 
of spotting tool position and directly 
measuring longitudinal cutting dis- 
tance. 

With this device, the operator has 
a constant guide which operates over 
the full travel of the lathe carriage, 
and can be referenced instantly at 
any point in the travel with push- 
button zeroing, and can measure 
movement continuously to any other 
point. Dial graduations are in in- 
crements of 0.002 in. and the range 
per revolution of the pointer is 0.500 
in. 

A revolution counter is divided into 
ten segments, each of which repre- 
sents one complete revolution of the 
large hand. There is no need for the 


operator to hold scales, adjust dials, 
or to master against gage blocks. 

The Distometer is mounted on the 
lathe carriage so that it travels with 
the tool. It is actuated by its move- 
ment along a stationary tape mount- 
ed to the lathe bed. The Distometer 
is said to be equally effective whether 
cutting shoulders, grooves, or bores. 
Federal Products Corp. 


Circle 53 on postcard for more data 
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Tandem Hydraulic Pump 


A NEW pump line is said to pro- 
duce 1500 psi pressure with 
standard oils, and the largest of this 
series has a maximum capacity of 
55 actual gpm. These O-H 
pumps consist of two separately piped 
sections. The larger volume end is 
available in 20, 31 and 44 gpm sizes, 
while the smaller section ranges 2, 
3, 5, 8 and 12; all at 1200 rpm. 
Volumetric efficiencies are said to be 
91 pet, and 86 pct overall. Double A 
Products Co. 
Cirele 54 on postcard for more data 


series 


Wax Tapping Cartridge 
W 4x cartridges, made of a new 
formula, are said to improve the 
removal of chips from a hole that is 
being tapped. After the hole is drilled 
this cartridge is inserted into the hole, 


Wax cartridge tapping operation 


prior to tapping, so the chips will be 
imbeded in the wax that will be 
forced out as the tap works in. These 
cartridges are said to work in steel, 
iron, aluminum, plastics and _ the 
newer exotic metals. The Tap Cart- 
ridge Co. 
Cirele 55 on postcard for more data 
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Aerospace Industry 


(Continued from page 51) 


delivered in 1959, compared to 216 
units in 1958. More than 245 of 
these planes were turbine-powered 
transports. At the end of October, 
U. S. manufacturers had orders for 
more than 432 turbine transports, 
valued at about $2 billion. 


Earnings vs. Sales 


Sales of the 12 major airframe 
manufacturers, paralleling those of 
industry as a whole, are estimated 
to show little change from the $7.3 
billion reported in 1958. Earnings, 
however, continued to decrease. The 
average net profit, as a percentage 
of sales of the 12 companies, has 
decreased steadily since 1954— 
from 3.7 per cent to 2.0 per cent in 
1958. 

Earnings of the group were $44.6 
million for the first nine months of 
1959, compared to $105.8 million 
for the same period in 1958. The 
ratio of earnings to sales for the 
first three quarters of 1959 was 
about 0.9 per cent, compared to 2.0 
per cent for the similar 1958 pe- 
riod. However, the annual ratio of 
earnings to sales may improve over 
the nine months’ ratio. 





Backlog of Orders 


The backlog of the aerospace 
companies is steadily declining 
($1.1 billion since Jan. 1, 1959). 
As of Sept. 30, 1959, the companies 
had orders on their books for $12.1 
billion, compared to $13.2 billion on 
Dec. 31, 1958. The backlog has de- 
clined more than $6 billion since 
Sept. 30, 1956. 

Reduction in the military air- 
craft backlog accounts for about 
$750 million of the 1959 decrease. 
Nearly $4.75 billion of the $6 bil- 
lion decrease during the last two 
years can be attributed to this 
cause. 

The commercial backlog declined 
slightly during the past year as de- 
liveries of the turbine-powered air- 
line transports increased. The 
backlog of piston - powered trans- 
ports has virtually disappeared. 





Employment 


in the aerospace 
industry continued to decline in 


Employment 
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1959. By the end of September, it 
stood at 730,000 persons. This was 
a decrease of 162,000 workers—a 
drop of 18 per cent from the peak 
postwar employment level of April, 
1957. It is expected to remain at 
the September level into the first 
months of 1960. 

Although the work force of the 
aerospace industry has decreased, 
the trend has been toward more 
highly skilled personnel, which is 
reflected in their earnings. Aver- 
age hourly wages of industry em- 
ployees continued to increase dur- 
ing 1959, climbing from a 1958 an- 
nual average of $2.51 to $2.65 in 
September, 1959. Corresponding 
average weekly wages have _ in- 
creased from the 1958 annual aver- 
age of $101.91 to $106.80 in Sep- 
tember, 1959—a rise of about five 
per cent. 


Prospects for 1960 


An exact forecast of the 1960 
level of activity in the aerospace 
industry is not possible because it 
is geared to the expenditure policies 
of the Defense Dept. Military 
products continue to represent 
more than 80 per cent of the sales 
of the aerospace companies. Bar- 
ring a national emergency, expendi- 
tures for aircraft and missiles 
combined are estimated to be about 
the same as in 1959. Production of 
military aircraft will continue to 
decline. 

The intercontinental ballistic 
missile programs and space pro- 
grams will be accelerated. 

It is anticipated that sales for 
1960 will continue to be high, run- 
ning well over $10 billion. In addi- 
tion to increased missile and space 
vehicle sales, the continued high 
level of sales will result from in- 
creased deliveries of turbine- 
powered commercial transports. 
This will be coupled with a con- 
tinuing substantial market for busi- 
ness and utility aircraft. 

Research and development ex- 
penditures will increase, and a large 
percentage of the aerospace indus- 
try contracts will be for research 
and development. Lengthy produc- 
tion runs have ceased. The increas- 
ing trend toward research and de- 
velopment contracts will continue 
to affect adversely the rate of earn- 
ings of the aerospace industry. 

The industry will continue to re- 





invest a large percentage of its 
earnings in facilities. In the 10 
years following the end of World 
War II, the aerospace industry in- 
vested $1 billion of its earnings in 
research and development programs 
and facilities for aircraft and mis- 
siles. By 1961, at the present rate, 
another $1 billion plus will have 
been invested. ee 


By 1973 it is estimated aircraft 
will require only 5 per cent of Air 
Force research and development 
funds. During 1957, 40 per cent of 
AF funds were spent for research 
and development. 


Three of five female workers in 
1958 were married, compared 
with two of five before World War 
II. Single women represented only 
one-fourth of the female labor 
force compared with nearly one- 
half before World War II. 


The first steel containing both 
the alloying elements nickel and 
chromium was manufactured in 
1893 in France. 

* 


Three of every eight barrels of 
oil produced in the U. S. in 1958 
came from small companies and 
independent operators. 


More than 27,000 new tools are 
required to produce an improved 
version of a _ long-range jet 


bomber. 
= 


It would take a train of 440 
railroad tank cars with a capacity 
of 10,000 gallons each to hold the 
104,800 barrels of fuel oil used 
every day by U. S. steel mills. 


An annual saving of $60,000 
was reported by a company that 
used a power driven cab and 
three trailer carts to distribute 
hardware items to factory stock 
bins. Formerly, the hardware was 
distributed by hand by 14 work- 


ers. 


61 





Autolite Moves Ahead 


(Continued from page 49) 


which offers low cost but at the 
time is 
changeover from one part to an- 
other. Studies are proceeding along 
this line right now. Machine tool 
and equipment manufacturers can 


same capable of quick 


lend invaluable aid in this program. 
Later on we shall describe sev- 
eral new pieces of equipment that 
illustrate the principle mentioned 
These are indicative of the 
approach to be followed in many 
flexible, 
equipment can be utilized to ad- 
vantage 
Meanwhile, the 
ated some time ago a _ plant-wide 
drive on cost 
better 
methods, improvement in quality, 
reduction of 


above. 


cases where 


specialized 


company init 
reduction through 
methods, improvement in 
scrap, etc It is a 
program in_ which 
department participates 


competitive 
each 
Progress of each individual is 
charted in each department, mak 
ing it possible to compare results 
and to relate them to 
This drive has begun to 


pay off and provides an important 


specific 
quotas 


avenue for further cost reduction. 

Let us consider now just two 
examples of forward planning by 
way of flexible but 
equipment. Latest example, placed 
in operation quite recently, is the 
frame line. The frame is the cylin- 
drical shell for motors and genera- 
tors. The equipment illustrated 
here consists mainly of a Yoder 
mill, served by a coil feed 
mechanism, straightening rolls, and 
a welding attachment for joining 
a new coil for continuous opera- 
tion. However, there are several 
attachments that make 
the job feasible. 

To digress for a moment, if full 
economy were to be realized from 
this technique it was felt necessary 
that all holes should be punched in 
the strip before rolling. This was 
not as simple as it sounds since 
there is a variety of holes, some 
round, some rectangular. Engineer- 
ing had to develop a hole pattern 
which would be true 
after rolling. Eventually this was 
worked out. Then the manufactur- 
ing group developed a simple-ap- 
pearing punch attachment to 


specialized 


tube 


ingenious 


reasonably 
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produce the required hole pattern. 
It is noteworthy that the attach- 
ment operates on the principle of 
the flying punching 
must be done while the strip is in 
motion. 

Another attachment, found at 
the end of tube mill line, is an 
inclinable press which receives the 
finished tubing and cuts it to the 
standard length. 

The frame line at present is ar- 
ranged to handle frames for two 
Hole 
patterns are different, of course, 
but the change in the dies can be 
done quickly. 


shear since 


motors and two generators. 


It will be recognized that this 
equipment is intended for a large 


volume operation. The tube mill 
line serves three parallel machine 
lines which complete the necessary 
Once the 

station 


operations on the frame. 
frames leave the cut-off 
they are handled by automation 
conveyors for distribution, on de- 
mand, to each of the three lines. 
Returning to the Yoder Mill, it is 
of interest that as the ',-in. steel 
strip leaves the hole pattern punch 
station it enters a machining sta- 
tion which chamfers each 
Then the strip goes through the 
rolls for forming and enters the 
welding attachment for seam weld- 
ing. Here they employ the latest 
type of welding technique the 
Lincoln Electric Innershield. The 
tube continues through a machine 
station where the scarf is removed 
by two carbide tools—rough and 
finish. The final stage in the mill 
is a pass through the sizing rolls. 


side. 


As mentioned earlier, as frames 
are cut to length they enter the 
automation conveyor for distribu- 
tion to the three machining lines. 
First station on the line expands 
the frame to produce uniform I.D. 
Then the frame moves automati- 
cally to a Sundstrand Model 6A 
automatic lathe, equipped for auto- 
matic loading and unloading. The 
frame is loaded onto an expanding 
arbor and is faced at both ends to 


produce uniform length. 


At the end of the 
frames move again by automation 
conveyor to the assembly station 
where the outer frame—a_ short 
section with 3/16-in. wall—is 
pressed over the inner frame. 


cycle the 


Obviously, the new frame line, 
which represents a_ considerable 


outlay of money, is intended to re- 
duce cost. But that is not the only 
gain to the customer. The former 
frame, made by conventional meth- 
ods, was produced from 5/16-in. 
stock. The new frame is lighter 
than the old one which is desirable 
in line with efforts to reduce car 
weight. The heavy section of the 
new frame is designed to meet 
electrical requirements. Moreover, 
the new frame provides improved 
quality, through better control of 
critical dimensions by automaticity. 

Now we turn to another exam- 
ple indicative of direction. This 
is a small transfer machine for 
completing armature assemblies 
automatically, thereby eliminating 
a number of hand operations. As 
illustrated, the machine has five 
heads. However, only four heads 
are used, the last head being an 
idle station. 

The machine accepts an arma- 
ture with coils inserted and coil 
leads projecting straight out. As 
the operator loads the armature at 
the first station, the rest of the sta- 
tions are actuated to start and com- 
plete a cycle. At Station 1 the 
straight coil leads are twisted radi- 
ally into position. At the next 
cycle, the armature is removed 
from the first station and placed in 
the second station by automatic 
transfer. Here the coil leads are 
necked down to a smaller diameter 
suitable for fitting into the com- 
mutator slots. 

At Station 3 the commutator is 
placed in the fixture, then is 
oriented into a position to accept 
the entrance of the inside coil leads 
as received from Station 2. This is 
essentially an inspection operation. 
The station is provided with a 
pulsating probe which rejects the 
commutator if the leads do not 
enter the slots after a pre-deter- 
mined number of strokes. Cause 
for rejection may be due to having 
one or more slots smaller than min- 
imum size. At this point the com- 
mutator has been picked up by the 
armature and partially located 
lengthwise with the inside leads 
well started into the slots. 

At Station 4 the ram stroke com- 
pletes the lengthwise location of 
the commutator, inserts the outside 
group of leads into the slots, and 
stakes all leads. 

We discussed earlier the nature 
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of program designed to reach the 
mass of manufacturers in the areas 
outside the vehicle producers. 
Besides the individual attention 
to needs of each one, Autolite 
makes available a nation-wide net- 
work of service facilities which are 
an essential part of the whole pack- 
age. Nation-wide, the company has 
46 service centrals set up to pro- 
vide the following services: 
Warehouse adequate stocks 
Maintain service floors and de- 
tached service 
Take care of service on elec- 
trical parts 
Make parts available in their 
area 
Provide extensive 
programs 


educational 


Supplementing these service cen- 
trals are 2200 authorized 
distributors. They have on hand 
large stocks of repair parts; main- 
tain a service department; provide 
skilled specialists to assist dealers; 
handle warranty service; conduct 
training courses. 

Obviously, Autolite is establish- 
ing a firm foundation which will 
take care of original equipment 
requirements as the first step; and 
then provide adequate service fa- 
cilities when the equipment gets in 
the hands of owners and oper- 
ators. a 


service 


Triumph Herald 


(Continued from page 40) 


window frames have been 
bolted on. The roof returns 
nearly mid-point in the circuit, 
where it is released from the con- 
veyor, positioned on the body, and 
clamped in place. It is then finally 
bolted down, after which body 
trimming is resumed, and the glass, 
external hardware and most of the 
under-hood components are _in- 
stalled. 

Finished bodies are lifted off the 
end of the line by an overhead 
travelling hoist that loads them 
onto motor trucks for transport to 
the nearby Canley factory for mat- 
ing with the engine and axle com- 
ponents on the final assembly line. 
This last operation will be stream- 
lined when the new $7 million 
Standard-Triumph assembly facil- 
ity, now under construction on ad- 
jacent ground, is completed next 
spring. “ 


side 
at 
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METALS 


(Continued from page 56) 


This advantage plus lower wage 
costs has permitted serious inroads 
to be made on the domestic market 
and made the situation highly com- 
petitive. 

Nevertheless, the outlook for the 
industry is good. According to the 
3usiness and Defense Services Ad- 
ministration, demand in 1960 may 
rise by 10 to 15 per cent over 1959 
and may outdistance in- 
dustrial production by 2’ times. 


general 


Zinc in Strong 
Statistical Position 

December statistics of the Zinc 
Institute were invigorating for the 
producers. They showed that in- 
ventories of zinc at U. S. Smelters 
had another big decline of nearly 
22,000 tons during the month to 
154,500 tons, or barely more than 
six weeks supply at current rate 
of shipments. This represents a 
drop of 52,000 tons from the peak 
figure of last March. At the same 
time shipments to domestic con- 
sumers climbed 10,000 tons and 
export shipments showed a 4000 
ton increase. This brought total 
shipments for 1959 up to nearly 
894,000 tons, or about 10 per cent 
greater than in 1958. 


Copper Firm at 33 Cents 

In mid-January the copper situ- 
ation remained a puzzle. In brief, 
production at the mines and smel- 
ters had been only partially re- 
sumed. Still strike-bound were 
Kennecott’s operations, all of 
Phelps Dodge mines, and Anacon- 
da’s Butte properties. It was wide- 
ly believed that resumption of 
work at other important Kenne- 
cott mines would signal a universal 
back-to-work movement but this 
did not occur. As a result the 
supply of copper over the near 
term remains extremely tight and 
is virtually certain to remain so 
throughout the first quarter, even 
if work resumption speedily oc- 
curs, as seems likely. 

The strikes have caused a total 
loss of an estimated 345,000 tons 
of copper, or approximately one- 
third of U. S. normal mine output. 
Pipe lines are virtually exhausted, 


inventories extremely low. It will 
take well into the second quarter 
with full mine production to re- 
plenish them. The situation would 
be more alarming had it not been 
for heavy imports from abroad 
which were estimated at 400,000 
tons in 1959, a 6-year high 
about one-third the requirements 
of domestic fabricators, almost ex- 
actly equal to the loss of mine pro- 
duction. @ 


and 


President Eisenhower is plan- 
ning to recommend sweeping tax 
revisions late this year. Both Mr. 
Eisenhower and Congressional 
leaders have agreed to skip tax 
cuts until after the November 
election so as to avoid temptation 
to make irresponsible tax cuts. 
But a year of good business, high 
revenues and a tidy surplus will 
clear the way for meaningful re- 
lief in 1961. 


A drive to put the government 
in the medical insurance business 
is under way in the Senate. It's 
doubtful that a group of leading 
Democrats can 
support to push their plan throu 
this year. Some Democrats admit 
they are out to promise voters « 
heaping measure of ‘social prox 
ress” this year and to lay the 
groundwork for later accomr 
ments—perhaps in 1962 


ste +} 
ster uct 


mus enol 


Steel may find itself explaining 
its price to Sen. Estes Kefauver 
again before long. He has implied 
he will summon steel manage- 
ment to Washington at the first 
sign of higher prices. A subcom- 
mittee investigator said “One 
point we are paying close atten- 
tion to is the possibility that steel 
companies are conspiring to post- 
pone price rises. Steel companies 
shouldn't forget that it is just as 
illegal to conspire not to raise 
prices as it is to conspire to raise 
them.” 





- « INDUSTRY STATISTICS - - 


WEEKLY U. S. MOTOR VEHICLE PRODUCTION 


As reported by the Automobile Manufacturers Association 


Weeks Ending 
Jan. 16 Jan. 9 


CAR PRODUCTION 
055 10,539 


PASSENGER 


Total American Motors Corp 


Chrysler 592 2,486 

De Soto 522 1,226 

Dodge 683 8,791 

imperial 717 737 

Plymouth * 273 13, 
Total Chrysler Corp 787 26 

Edsel 

Ford* 

Lincoin 

Mercury 
Total Ford Motor Co 

Buick 

Cadillac 

Chevrolet’ 

Oldsmobile 

Pontiac 


Total General Motors Corp 


Total Studebaker-Packard Corp 


Checker Cab 


Total Passenger Cars 


TRUCK AND BUS 


Chevrolet 10,291 247 
G.M.C 2,205 ,144 
Diamond T 76 77 
Divco 80 80 
Dodge and Fargo 2,019 681 
Ford 9,223 

F.w. D0 20 
International 
Mack 
Studebaker 
White 
Willys 
Other Trucks 85 


PRODUCTION 


2,789 
309 
158 


Total Trucks 


Buses 80 120 


Total Motor Vehicles 203 , 855 191,153 
’ 


Plymouth includes Valiant 


Year to Date 


1960 


398 ,821 


Ford includes Falcon and Chevrolet includes Corvair. 


1959 


NOVEMBER 


1959 1958 


Volkswagen 9,997 
Renault 8,452 
Opel 3,075 
Fiat 2,860 
English Ford 2,793 
Hillman 1,984 
Simca 1,896 

1 

1 

1 

1 


Volkswagen 
Renault 
English Ford 
Fiat 
Hillman 
Vauxhall 
Opel 

Simca 
Volvo 
Triumph 

All Others 


Vauxhall ,823 
Triumph .418 
Volvo , 302 
All Others 11,830 


Total 47 430 Total 


FIRST ELEVEN MONTHS 


1959 1958 


Volkswagen 104 , 465 
Renault 82,404 Renault 
English Ford 38,901 English Ford 
Opel 36,178 Fiat 

Fiat 35,241 Hillman 
Simca 33,005 Vauxhall 
Hillman 26,119 Simca 
Triumph 21,429 
Vauxhall 21,040 
Volvo 16,972 
All Others 139,176 


554 ,930 


Volkswagen 


All Others 


Total Total 


NEW FOREIGN CAR REGISTRATIONS 


E828 
an 
enw 


Ot et ot et et OW 


Ww 
a 





TRACTOR SHIPMENTS 


WHEEL TYPE 


Hp Ratings 
1,690 
2,121 
2,075 
2,397 
2,274 
1,661 
1,853 


9-29 belt hp 
30-34 belt hp 
35-39 belt hp 
40 49 belt hp 
50-54 belt hp 
55 59 belt hp 
60 belt hp and over 


Total 14,071! 


TRACKLAYING TYPE 


903 
296 
465 


Under 50 drawbar hp 

50-74 drawbar hp 

75 drawbar hp and over 
Total 1, 6643 


1 — Valued at $30,634,000. 3 
2 Valued at $529,180,000. 4 





November Eleven Months 


21,818 
33,691 
38,904 


4,530 
13, 299 


"32,3094 


Valued at $12,390,000. 
Valued at $305,509,000. 





1959 NEW REGISTRATIONS 
Arranged in Descending Order According to the Eleven Months, 1959 Totals 


NEW CARS 


Eleven Months 


October 
1959 
127 ,880 
120,311 
172 
327 


November 
1958 


61,881 


November 
1959 1959 
Chevrolet 73,037 
Ford 116, 187 
Pontiac 22,245 
Plymouth 29.990 
Oldsmobile 21, 168 
Rambler 29,370 
Buick 18, 
20 

14 

7 

10 

5 


651 
189 
"705 


Dodge 348 
Mercury 

Cadillac 

Studebaker 

Chrysler 

De 0 2 
Edsel 2. 
Lincoin 2, 
Imperial! 2 
Misc. Domestic 

Foreign 47, 


“~—wawaa~s 


3,999 
554 930 


& 


Total—All Makes 426,929 338 , 688 


Source: Based on data from R. L. Polk & Co. All rights reserved. 
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1 958 


1,346,990 1,101,726 
561 , 


5,597,000 4,136,680 


Re-use prohibited. 


NEW TRUCKS 


October November 
1959 1958 


23,737 15,199 
25,403 17,817 
9,911 7,458 
5,356 4,574 
4,287 2,740 


2,046 
1,278 
1,013 
1,196 

520 


345 
118 99 
3,597 


"78,807 


November 
1959 1959 


292,214 
270,726 
99 , 388 
65,523 
49,105 


17 ,386 
14, 208 
12,530 
9,240 
5,674 


2,734 
1,085 
38 , 383 


878, 196 


Make 
Chevrolet 
Ford 
International 
G. M. C. 
Dodge 


17 ,866 
26,709 
10,489 
5,063 
4,012 


2,036 
1,238 
1,053 


Willys Truck 
White 

Mack 

Willys Jeep 
Studebaker 


1,607 
1,189 
838 
878 


304 279 


254 
108 
3,629 


Diamond T 
Brockway 
All Others 


Total— All Makes 


Eleven Months 
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A Bearing’s 
Best Friend 


Crankshafts have been made 
successfully by other methods of 
fabrication and have proven good 
enough for certain non-critical 
applications — but for maximum 
dependability of the modern, 
compact, high-compression, high- 
torque, heavy-duty engine a 
forged crankshaft is essential. 

In a crankshaft there is no 
substitute for a forging, and in 
a forging there is no substitute 
for Wyman-Gordon quality 
and experience. 





WYMAN - GOoRDOn 


FORGING 
Aluminum Magnesium Steel Titanium Beryllium Molybdenum Columbium 
WORCESTER MASSACHUSETTS 


HARVEY ILLINOIS GRAFTON MASSACHUSETTS FRANKLIN PARK ILLINOIS 


DETROIT MICHIGAN FORT WORTH TEXAS LOS ANGELES CALIFORNIA 
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NEW 


PRODUCTS 


AUTOMOTIVE -AVIATION 


FOR ADDITIONAL INFORMATION, please use reply card at back of issue 


New Aircraft Lighting 

The United 
nounced the installation of a newly 
developed lighting system on their 
DC-8 Jet Mainliners. Known as 
“Sweep Navlite” this 
sists of three, 3% lb units, less than 


Airlines have an- 


system con- 


eight in. long. 

They contain 100 watt lamps which 
cast beams with a horizontal arc of 
eight deg and a vertical arc of eighty 
deg. Sets of oscillating mirrors cause 
the beams to sweep across a 110 deg 
are at 48 cycles per minute. The tail 
beam scans a 140 deg arc at the same 
rate. These lights are being produced 
at the Grimes Mfg. Co. 


Circle 56 on postcard for more data 


High Temperature Alloy 

After exhaustive tests a jet engine 
manufacturer is said to have ap- 
proved the use of a new alloy for 
production of gas turbine engines. 
The development of this alloy was 
initiated by American-Marietta Co. at 
the Stanford Research Institute. 


Cirele 57 on postcard for more data 


Truck Trim Clip 

A new spring steel clip has been 
designed for attaching truck mould- 
ing in place. It will accommodate 
moulding up to three inches. This 
device is said to be also useful in 
holding automobile dashboard fillers. 
Tinnerman Products, Inc. 


Circle 58 on postcard for more data 


New Welding Rod 
A™ nickel-Silver gas welding rod, 

designated Airco 21, is said to 
be capable of joining 14 different 
metals. It has been designed for use 
in maintenance and production appli- 
cations where the base metal may be 
heated to 1750 deg F. The Air Re- 
duction Sales Co. 


Circle 59 on postcard for more data 


Cooling System Fluid 

A new all-year cooling system fluid, 
that has been developed for automo- 
biles and trucks, will be known as 
Dowgard. This new fluid is said to 
be a blend of diethylene glycol, ethy- 
lene glycol, balanced inhibitor sys- 
tems and specially treated water. It 
is designed to give automotive cooling 
systems protection against rust, freez- 
ing and overheating with a 10 to 
+240 deg F range. Dow Chemical 
Co. 


Circle 60 on postcard for more data 


Chassis Lubrication 


A new system for automatically 
metering and injecting lubricants to 
chassis lubrication points consists of 
a reservoir that feeds an integral 


pump. This pump can be activated 
by vacuum, air or fluid pressure. 
This pump delivers the lubricant 
to manifolds of individual injectors 
that deliver it automatically to each 
bearing. Walker Mfg. Co. 
Cirele 61 on postcard for more data 


Direct Pressure Clutch 

A new clutch has been designed for 
today’s powerful diesel engines. It is 
available in the single or two-plate 
type. It features a torque range of 
925 to 1295 lb ft for the single plate 
model and 1850 to 2600 lb ft in the 
double plate. Lipe-Rollway Corp. 


Circle 62 on postcard for more data 





New Tunnel Diode 

A new electron device, reportedly 
no larger than the head of a match, 
has been designed for application in 
the control and guidance systems of 
missiles. These units are said to be 
impervious to shock and may be 
utilized as mixers, amplifiers or de- 
tectors. Radio Corporation of Amer- 
ica, 


Circle 63 on postcard for more data 


Variable Speed Pulleys 


persrmeey designed for use on 
original equipment, a new speed 


pulley is said to be applicable as a 
replacement part on existing units 
also. The series consists of five sizes, 
ranging from fractional to one hp, 
with speed ratios up to 2.8 to 1. 
Construction features are said to 
include curved pulley faces, high ra- 
tio for small pulley faces, positive 
lubrication and lightweight construc- 
tion. Lovejoy Flexible Coupling Co. 


Circle 64 on postcard for more data 


Jetliner Control 


A new automatic flight control sys- 
tem similar to those used on super- 
sonic missiles was placed in operation 
on the DC-8 Jetliner today following 
certification by the Federal Aviation 
Agency. 

Douglas Aircraft company de- 
scribed the flight control system, in- 
cluding automatic pilot, as an 
important contribution to both the 
comfort and safety of flight. 

The automatic pilot is said to 
maintain a tight rein on the four- 
engined Jetliner. It keeps the trans- 
port rigidly on course, at precisely 
the desired altitude and snubs any 
tendency to roll, pitch or turn be- 
cause of gusts. 

This system, known as the SP-30, 
was designed and manufactured by 
the Aeronautical Equipment Div., 
Sperry Gyroscope Co. 


Circle 65 on postcard for more data 
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New Eaton Process Cuts Costs 
of Alloy-Faced Valves 


The new Eaton ECONOSEAT process of applying heat resistant 
and corrosion resistant material to valve faces makes possible a 
worthwhile reduction in the amount of costly protective alloys 
required. 


If you have hesitated to use high-alloy-faced valves because of 
cost—or are now using valves conventionally faced and are in- Call on Eaton engineers to dis- 
terested in reducing costs—you will want complete information cuss with you the possibilities of 


about the advantages of Eaton ECONOSEAT Valves. Eaton engi- applying he ECONUSEAT process 
to parts, other than valves, re- 


neers will be glad to consult with you without obligation. quiring protective coatings. 


VALVE DIVISION 
MANUFACTURING COMPANY 
BATTLE CREEK, MICHIGAN 


PRODUCTS: Engine Valves * Tappets °* MHydraulic Valve Lifters * Valve Seat inserts * Gears * Hydraulic Pumps 
Truck and Trailer Axles * Truck Transmissions * Permanent Mold Iron Castings * Automotive Heaters and Air Conditioners 
Fastening Devices * Cold Drawn Steel * Stampings * Forgings * Leaf and Coil Springs * Dynamatic Drives and Brakes 
Powdered Metal Parts * Variable Speed Drives * Speed Reducers * Differentials * Centralized Lubrication Systems 








Automotive INpustries, February 1, 1960 67 





AUTOMATION 
NEWS REPORT 
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AUTOMATIC CONTROLS 


PRODUCTION—VEHICLES—AIRCRAFT 


By C. J. Kelly 


New Continuous-Flow Hypersonic Wind Tunnel 


. ¢ 
“TNTTTn a 8 ‘ RS 


A downstream view of the nozz/e of Caltech Jet Propulsion Lab's new $3.5 million hypersonic 
wind tunnel shows a JPL technician checking position of calibration probe used to measure the 


aerodynamic characteristics of the new tunnel 


JPL is a research facility of National Aero- 


nautics and Space Administration. The two tapering stainless steel plates, which can be seen at 

the top and bottom of the nozzle, are flexible and can be contoured by a system of hydraulic 

jacks to test various forms. The new funnel is the third built at JPL since 1947. Testing time 

will be allocated equally among Army Ordnance contractors, Air Force contractors and the 
JPL Aerodynamic Research Section. 





MODULAR INDUSTRIAL 

CONTROL COMPUTER 
The Westinghouse Electric Cor 
poration has announced plans to 
build and market an industrial con- 
trol computer whose speed, input- 
output capacity, and memory can 
be precisely matched to the needs 
of a particular process by the addi 
tion of semistandard “function- 
modules.” It will be sufficiently 
versatile for use in general indus- 


trial and electric utility applica- 
tions, and sufficiently rugged for 
use in industries with severe en- 
vironmental conditions. 

The flexibility afforded by this 
new approach will make it possible 
for Westinghouse to supply a great 
variety of complete control com- 
puter systems. It will also be a ma- 
jor economic benefit to the user of 
the system since the computer in- 
stallation can be modified as proc- 


ess requirements change. 

Also contributing to flexibility 
will be the computer’s construction. 
Dr. R. L. Bright, project manager 
for development of control com- 
puter systems has said that the ba- 
sic computer will use static devices 
exclusively and that it will have 
reliability equal to or better than 
that of typical heavy-duty produc- 
tion equipment. 


SPACE SAVING 
RECORDING SYSTEM 

A new recording system has been 
introduced by the General Electric 
Company. This system is known as 
Thermoplastic Recording, or TPR. 
Some of the features and advan- 
tages of this development were dis- 
cussed at a recent press conference 
by Dr. William E. Glenn and other 
GE scientists. 

According to Dr. 
cording is made in the form of 
small riples on the surface of a 
plastic film. The ripples are formed 
by means of an electron beam, 
which scans the surface of the 
film. The recorder has an electrical 
input similar to a magnetic tape 
recorder, and an image output that 
is similar to photographic film. The 
latter can be changed to an electri- 
cal output signal by standard tech- 
niques. The film has a base that is 
similar to the standard moving pic- 
ture film base. On top of this is a 
transparent conducting coating, and 
on top of the transparent coating 
there is a thin coating of thermo- 
plastic material. This material will 
melt if it is raised to a fairly high 
temperature. 

The surface of the thermoplastic 
is charged with an electron beam 
in a pattern that corresponds to the 
pattern of ripples that is to form 
the image. As the film moves on, a 
current is induced in the transpar- 
ent conducting coating, which 
heats the film so that the thermo- 
plastic coating melts. The charges 
are attracted to the transparent 
conducting coating and depress the 
surface of the thermoplastic. After 
the surface has been deformed by 
the charges, the film is then al- 
lowed to cool; this freezes the rip- 


Glenn the re- 


ple pattern in place. 2 
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Heavy-Duty Hauling Jobs Are Easy With Timken-Detroit 


HYPOID-HELICAL 
DOUBLE-REDUCTION 


atl fe 


0) | 


Timken-Detroit balanced hypoid-helical double- 
reduction gearing is unequalled for top perform- 
ance and dependability. Outstanding advantages 
that make it the choice of heavy-duty equipment 
manufacturers and operators are: big, husky 
gears ... greater flexibility in gear ratios... bal- 
anced gear set loadings . . . long life and low main- 
tenance costs. The hypoid first reduction is 30% 
stronger than spiral bevel, and works in series 
with the second reduction to take an equal share 
of the load. In the helical second reduction, 
strong helical gears with a wide range of ratios 
insure balanced double-reduction gearing. 





























240 SERIES 
SINGLE-SPEED, HYPOID-HELICAL 
DOUBLE-REDUCTION 


Two full-sized gear sets form a balanced power train—with 
each gear set accomplishing a substantial reduction. This 
combination of husky hypoid first reduction gears coupled 
with rugged, wide-faced helical second reduction gears pro- 
vides a double-reduction gear set that outperforms all 
others. Because the ratios of each reduction may be varied, 
you get a balanced power 
train with the larger selec- 
tion of axle ratios for maxi- 
mum operational versa- 
tility and performance. 
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HYPOID 
FIRST 


REDUCTION 


HELICAL 
SECOND 
REDUCTION 


340 SERIES 
TWO-SPEED, HYPOID-HELICAL 
DOUBLE-REDUCTION 


A true two-speed axle which provides two separate gear 
ratios through the use of two full-size helical gear sets ... 
a “fast” ratio for maximum speeds and a “slow” ratio for 
greatest pulling power. Pick the most efficient gear ratio to 
meet your requirements of speed, load and road. Spring-flex 
power shifting provides simple, positive shifting with either 
air, vacuum or electric actuation. 

Timken-Detroit two-speed hypoid- 

helical double-reduction axles give 

a versatility and economy to truck- 

ing operations that is unmatched 

by other axle gear designs. 








chorcee Of fwo— 


INTERCHANGEABLE BALANCED 


DOUBLE-REDUCTION 
DRIVES é© i 


ROCKWELL 


Yprother Foal Ff... ROCKWELL-STANDARD 


CORPORATION 


a c-Cel-teall-t-tlelame-lalome 0 4(-mm © 4l-llelamm ©] -hdgelh @nCr-e (i letallet- ta) 
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News of the 


MACHINERY INDUSTRIES 


(Continued from page 55) 


Baird Machine Co.—with diver- 
sification into the plastics, farm 
machinery and sub- 
fields, in addition to 


machinery production, 


and garden 
contract 
growing 
has made several executive pro- 
top-level realign- 
Frank C. Holmes has been 
named vice-president of sales, and 
Burton F. 
president of engineering. C. P. 
Foreman was made chief tool e1 


motions In a 
ment 


Lewis elevated to vice- 


gineer. Sales managers appointed 
for the four Baird divisions are 
( B. Bennett, barrel 

William D. 
ilpment 


finishing 
equipment; Bower, 
chucking eq George 
Chapman, presses and meta! form- 
and W. L. Han- 
cock, Beaver Tractor Div. 

Curtis Machine Div., The Car- 
borundum Co. 
have been promoted to the posi- 


ing equipment; 


Five executives 


tions indicated in the following: 
Richard D. Rutt, production man- 
ager; Paul W. Joy, manager of 
technical branch; Adolph C. Car! 
son, manager of machine design 
department; William C. Keyes, se 
nior design engineer; and Francis 
M. Owrey, senior quality control 
engineer 
Brown & Sharpe Mfg. Co. 

Harold B. Schott has been named 
assistant to the president-sales, a 
new position in the company, and 


will be primarily 


responsible for 
coordinating the firm’s divisional 
Joseph E. Kochhan 


has assumed Mr. Schott’s former 


sales efforts. 


post of general sales manager, In- 
dustrial Products Div 

Gisholt Machine Co.—Henry J 
Holm, former assistant secretary, 
has been made secretary of the 
company. 

Morton Co.—Malcolm M. Maynes 
chief engineer of 
Name of the company’s 
department has been 
changed to Advertising Dept., 
with following title changes and 
Leonard 


is new sales 


abrasives. 


publicity 


new appointments: C 
Shaw will continue overall super- 
with title of 
manager; Russell A. 


advertising 
Reed is now 
advertising manager, 


vision, 


assistant 


grinding wheels; 
David B. Tyler has been appointed 
assistant advertising manager, re- 
fractories and electro-chemicals: 
Charles B. Warren is assistant ad- 
vertising manager, machine tools; 
Enfried T. Larson continues as 
editor of technical publications; 
and a new section, audio-visual 
services, has been added with Mil- 
ton W. Sebring as supervisor. 


abrasives and 


Skinner Chuck Co.—has formed 
an advertising department to 
serve both the parent company 
and its Electric Valve Div., with 
Ralph W. Gage as manager. 


Van Norman Machine Co.—WilI- 
liam Hyland has been named 
Western sales manager, with 
headquarters at 2838 Leonis Blvd., 
Los Angeles, Calif. 


Bingham-Herbrand Corp.—John 
W. Blackport, formerly with Day- 
ton Rubber Co., has joined the 
Herbrand Div. as tool field sales 
manager, headquartered at the 
Fremont, O., home office. sd 


BOOKS... 





LAMINATED PLASTICS by D J, 
Duffin in cooperation with Charles Nerzig, 
published by Reinhold Publishing Corp., 
530 Park Ave., New York 22,N. Y. Price, 
$5.75 \ omprehensive survey of the 
nanufacturing fabrication, and applica 
tions of high- and low-pressure laminates 

vered here are various types and grades 
of raw materials and resins and the 
physica characteristics The data 
illustrations are compiled from a 
number of sources with the cooperation 

f nany manufacturers The appendix 
eatures an accurate and comprehensive 

st f laminated plastic manufacturers 


1 trade names 


THE ROOTS OF CAPITALISM by 
lohn Chamberlain, published by D Van 
Nostrand Co., Ine., 120 Llerande 
Princeton \ J Price, $5.50 Capitalism 

a system that can stand on its ow 
ichievements, according to the author 
this book In this fast-paced, pro 
survey he discusses the ideas responsible 
for our economic institutions, the orig 
nators of these ideas, and the times ir 
which they first became important He 
has written a running critique which re- 
eal the weaknesses of 1ose thinkers 
from Robert Owen and Keynes 
vho theorized about planne ) dicta 

rial « momic systems He aise gives 
msiderable attention to tw important 
disrupti' factors which are f leg 

ted by economi 
ind technological improvement 
erves their relation to rising 

iving and the many ways they 
encouraged or suppressed 


r Sf 


historians 


THE FAILURE OF THE “NEW 
NOMICS by Henry Hazlitt, publ 
hy D. Va Nostrand Co Ine 120 
inder St Princeton N J Price 
The late Lord Keynes has been pra 
Adam Smith, Ricard 
en Darwir In this lively new bool 
the author subjects Keynes's work to a 
penetrating critical analysis, chapter-by 
chapter and _ theorem - by - theoren He 
hallenges every leading Keynesian tenet 
the attempted refutation of Say's Law 
the fear of thrift and saving; the alleged 
dependence of employment or the pro 
pensity to consume” the disparagement 
d standard; the “liquidity pref 
explanation of interest rate the 
on “speculation’ and, above all 
contention that unemployment is not 
aused by wage-rates that are excessive 
in relation to prices or productior 


peer of 


ECONOMICS (4th Edition), by Paul A 
Samuelson, published by McGrau Hill 
Book Co., 330 W. j2nd St., New York 36, 
NV. Y. Price, $6.75. The present edition is 
a complete revision of the three earlier 
editions 4 new chapter on the economics 


of nuclear energy and automation, has 
been added, and also an appendix giving 
a thumbnail sketch of the history of eco 
nomi doctrines The chapters dealing 
with “microeconomics,” principally, Parts 
Three and Four, show the greatest re 
shaping Monetary policy and problems 
of inflation have been given new emphasis 
in accord with the times 


THE UNCOMMON MAN—THE INDI- 
VIDUAL IN THE ORGANIZATION, by 
Crawford H Grenewalt, pu blished by 
WcGraw-Hill Book Co., Inc., 330 West 
,2nd St., New York 36, N. Y. Price, $4.00 
It is the thesis of this book that all or- 
ganizations, nations, societies, and civili- 
zations will prosper and advance only to 
the extent that they can encourage com 
mon men to perform uncommon deeds 
Only thus will emerge The Uncommon 
Man Excessive conformity the author 
points out, is a danger t izations 
of all sizes. Stimulation of uncommon 
effort and suppress: ‘ ressure to 
ward conformity require a conscious and 

mtinuing effort to maximize both per- 
sonal freedom and incentives. This is Mr 
Greenewalt’s cardinal precept of manage- 

nent To make his point, he covers a 
wide range of topics: executive selection 
evaluation and training, tax policies, fi- 
nancia compensation and other incen- 
tives, and even the shifting relationships 
between ownership and salaried manage 
ment 


CIVIL AIRCRAFT REGULATIONS 
AND REFERENCE FOR MECHANICS 
published by Aero Publishers, 2162 Sun- 
set Blvd... Los Angeles 26, Calif Price 
$2.50. This volume contains all Govern 
ment regulations applicable to mechanics 
working on either the airframe or the 
powerplant of an aircraft It tells ex- 
plicitly what a mechanic must do, can 
do, or cannot do when he is constructing 
repairing, or maintaining any type of air 
plane, glider, or rotorcraft One section 
covers information about the necessary 
mechanical knowledge, experience, skill 
requirements, and examination procedures 
for aviation mechanics 


PETROLEUM REFINERY MANUAL 
by Henry M. Noel, published by Reinhold 
Publishing Corp., 430 Park Ave., N. Y 
2 . Y. Price, $7.95. This book pro- 
vides a clear picture of refinery design 
ind construction as well as all the stand- 
ard techniques of petroleum processing 
Under planning and construction are in- 
cluded such topics as engineering, shop 
fabrication, and field construction. Man 
hours needed for each phase are specified 
Examples of finished work, which give 
the reader useful standards of comparison 
for new work, are drawn from large and 
small refineries here and abroad 
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| MAGNESIUM 


MAGNESIUM DELIVERS - 
DIE CASTINGS per pound than zinc! 


4 pounds of magnesium make... 


4 pounds of zinc make... 


Magnesium die castings have a long history of successful 
application in automobiles—and for several good 
reasons. You get more volume of lightweight magnesium 
per pound, thus you get more die castings per pound. 
Aluminum, for example, is 50% heavier—zinc and steel 
four times heavier—than magnesium. You save on 
production costs because magnesium can usually be die 


cast 50°, faster than aluminum. It can be machined 


faster, too. 

If weight or time saving is your problem, check mag- 
nesium with your die casting supplier or write to: 
Automotive Development Engineering, Magnesium 
Sales Dept. 1100T2-1, THE DOW CHEMICAL COMPANY, 
Fisher Building, Detroit, Michigan. 


A FEW EXAMPLES of the many automotive parts die cast of magnesium. 


Instrument panels and bezel rings 
Fan spacers 


Steering column parts 


THE DOW CHEMICAL COMPANY - 
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Engine Parts, including: 
Generator end plates 


Starter end plates 


Fuel pump cover 
Main bearing oil seals 


Drive parts 


MIDLAND, MICHIGAN 
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SUNDSTRAND 


‘ 


a 
an 


~ =“) \% “ENGINEERED PRODUCTION’ NEWS 


my #= 


Automatic Lathe Precision Bores and Faces 
at Twice the Former Rate 


Special tooling on this Sundstrand 
automatic lathe boosted production 
of pump housings to double that 
formerly produced on conventional 
precision boring equipment. The 
lathe is set up to bore and cross face 
the pump housing with the tool on 
the front slide and, with an addi- 
tional tool on an overhead slide, 
face the open end all in one auto- 
matic cycle. Precision setting of the 
tools and slide makes possible the 
extremely close boring limits and 
flatness in relation to the bore. Six 
different sizes of pump housings are 
handled on this one machine with 
production runs averaging approxi- 
mately 200 pieces. 

When tolerances are close and 
production runs of moderate length, 
that’s a situation made to order for 
Sundstrand “Engineered Produc- 
tion.” The processing, machine 
design, and tooling skills put to 
work to find not only a “better than 
before” but a “best’’ solution, are 
your guarantee of success. Solutions 


AUTOMATIC LATHES 


SU LENSLEL 


like this one, that eliminate the 
need for a second operation ma- 
chine, keep the capital investment 
at a minimum, too. Because 


Sundstrand builds a complete range 
of automatic and tracer turning 
equipment, including complete lines 
incorporating automatic handling, 
you are sure to get the best equip- 
ment for your job. Semi-standard 
machines using a high percentage 
of standard components hold down 
engineering and over all machine 
costs. 

Additional information on Sund- 
strand solutions to every type of 
turning problem is contained in 
bulletin titled “Engineered Turning 
Production.”” Write today for your 
copy. 


GRINDERS 
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Cam Contour Mill Handles a Wide 
Range of Work Almost any part up to 5-in. 


diameter and requiring contour milling can be 
machined automatically on this standard cam con- 
trolled Sundstrand machine. Parts with either in- 
ternal or external contours are produced on this 


single machine for 
such varied end 
products as business 
machines, governors, 
ordinance equip- 
ment, etc. Sundstrand 
Contour Mill has 
one vertical cutter 
spindle and one cam 
follower spindle 
mounted together 
on a pivoting arm. 
Ratio between cam 
roller arm and cutter arm is 2 to 1, 
reducing any possible cam error 4 
on the finished part. Cutter spindle 
is driven by “‘vee”’ belt from a 3 hp 


variable speed drive producing in- 
finitely adjustable speeds from 400 
to 2500 rpm. Up to 24 different ma- 
chine cycles are possible on one 


ace 
ia 


a 1 
MO 


standard machine with all cycle 
changes made by pushbutton 
control, 


Two Surfaces 70 Degrees Apart Broached 


in One Stroke A two position fixture plus a specially 
designed surface broach enable this Sundstrand broaching 
machine to maintain high production of steering knuckle 
supports. The two pads being broached are 70° apart so the 
two broaches are mounted in a vertical line with a gap of 12” 
between them. The parts are clamped automatically, move 
forward into broaching position on the receding worktable, 


Tracer Equipped Rigidmil 
Cuts Job Times Up to 75% 


The Sundstrand C-5 Rigidmil 
equipped for tracer milling lost 
no time in effecting major savings 
when put on the job machining 
tool steel. Here are the savings on 
two typical jobs with lower setup 
time providing an extra benefit. 

Job No. 1— Part 12 in. wide, 
36 in. long requiring up to 134 in. 
of stock removal. Total cutting 
time of 4 hours compared to 12 


BROACHING TOOLS 
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BROACHING MACHINES 


hours by the previous 
method results in a 
saving of over 67%. 


Job No. 2 — Part 4 
in. wide, 24 in. long, 
up to 1 in. of stock to 
be removed, 30° incline, 12 in; 
long. Total cutting time reduced 
to 214 hours from 9 hours former- 
ly, a saving of 75%. 


and tilt forward 70° automatically 
after the first broach has passed so 
that second surface can be finished. 
This job illustrates the benefits that 
can be derived from using Sund- 
strand as the single responsible 
source to provide the broaching 
tools, fixturing, and machine, 


Want more milling facts? 
Write today for your 
copy of bulletin — 
“Engineered Milling 
Production” 





SUNDSTRAND MACHINE TOOL 


DIVISION OF SUNDSTRAND CORPORATION 


BELVIDERE, ILLINOIS 
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COLOR 
FILL 


CODE 


on." 


IMPRINT 


your products, parts, 
caps, containers, etc. 
with the— 


ACROPRINTER’ 


Tedious hand filling, messy 
spraying and sloppy ap- 
plications of color .. . are 
eliminated when you use 
the ACROPRINTER® 

We makeaflexible die of 
ACROPRENE® to exactly 
match the cavity, depres- 
sion and contour of your 
part or product, then set 
it in the ACROPRINTER® 
No. 301 or No. 401A 
making your color filling 
operation a high produc- 
tion mechanical one that 
applies printing ink or 
enamel precisely and at- 
tractively 

Die-Cast, stamped, em- 
bossed, molded, cast and 
engraved parts are ac- 
curately color filled with 
lettering and design. 


PACROPRINTER 
Model No 
401A 


Model No. 301 
is a hand oper- 
oted machine 
adjustable for 
utmost perfec- 
tion. Model No 
401A is the 
air-operated 
machine with 
that same pre- 
cise touch and 
higher speed. 


For FILLING or PRINTING, 


send a 


sketch, sample part or description 


with dimensions 


Acromark Engi- 


neers will give you the full answer 


Ack 


303 Morrell St 


promptly, with illustrating data 


Elizabeth 4 


"The Original Marking Specialists’ 


| only 
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WELDING —Part Il 


(Continued from page 37) 


fixturing, quality required, etc. 

Up until fairly recently, wide- 
spread usage of the CO. process had 
been limited by such drawbacks as 
deep penetration, high minimum 
current required, narrow bead 
width, and high spatter loss. Now, 
however, with the advances made 
in changing the characteristics of 
the power supply, the minimum 
current which can be used on a 
given wire size has been reduced. 
At 
reduced, thus making the process 
practical for thinner materials. 

“All position” welding of light 
gage metals with larger and lower- 
cost wire sizes is now possible with 
the CO. process. It is still used 
for welding mild and some 
low-alloy steels. Argon and helium 
are still required as shielding gases 
for non-ferrous metals and stain- 
less steel; however, CO. welding of 
the experimental 
stage. Increased usage of CO. arc 


lesser currents, penetration is 


stainless is in 


YOU NEED 
THESE TOOLS 


to cut costs on 
the assembly line 


welding is expected in the automo- 
tive industry on many types of 
body work and such parts as torque 
tubes, mufflers, automatic trans- 
missions, wheels, axle housings, etc. 


SUBMERGED ARC 

Submerged arc welding is an arc 
welding process which utilizes the 
intense heat generated by an elec- 
tric arc between a bare (or 
lightly copper-coated) metal elec- 
trode (s) and the work. The weld- 
ing area is covered and shielded by 
a blanket of granular, fusible ma- 
terial known as flux. 

The welding action takes place 
beneath the flux, hence the term 
“submerged.” The passage of cur- 
rent across the gap through the 
flux between the welding electrode 
and the workpiece is accomplished 
without sparks, spatter, or flash. 
Pressure is not used, and filter 
metal is obtained either from the 
electrode or from a supplementary 
welding rod. 

Submerged arc welding (as well 
as CO.) is widely used for making 

(Turn to page 78, please) 
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MODEL 400-RSP 
REVERSING 
MODEL 400-RN SCREWDRIVER 
REVERSING 


NUTSETTER 


Airetool pneumatic screwdrivers and nutsetters are easy to 


handle, easy to maneuver. And they have all the power it takes 


to speed up fastening operations. You get this same excellent 


power-to-weight ratio in Airetool lightweight sanders and die 


grinders, too. It will pay you to call your Airetool representative, 


or write us for Catalog 63. 


BRANCH OFFICES: New York, Chicago, Tulsa, 
Philadelphia, Houston, Baton Rouge 
REPRESENTATIVES in principal « 
U.S.A., Canada, Mexico, South America 
England, Europe, Puerto Rico, Italy 
Howa 

EUROPEAN PLANT: Vicardingen, The Nether 
lands 

CANADIAN PLANT 


ties of 


Japan, 


Brantford, Ontario 


MANUFACTURING COMPANY 


SPRINGFIELD OHIO 
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General Motors 


announces 
anew name 


for its 
Moraine Products 


Division 


DELCO MORAINE 
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wheels 


deliver. .. 
everything 


SOe—s5 In every part of the country, every 


corner of the world . .. Budd-made wheels are used for 








the transportation of all kinds of cargo . . . from school 
children to ballistic missiles. More than 60 million 
wheels for trucks, trailers, buses and off-the-highway 
vehicles have rolled from Budd plants. And many of 
them are still rolling after more than 5 million miles. 

A recent Budd development has now produced 
wheels that are 10% stronger... with no addition in 
weight, no increase in cost. Such developments are 
typical of the foresight with which Budd facilities are 
being applied to serve the automotive industry. The 
Budd Company, Detroit 15. 


AUTOMOTIVE , aD y A  _ 
HM BOQIEMER oisiow 


Since 1916 — serving the automotive in- 
dustry with research, design, engineering 
and specialized production facilities. 
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WELDING —Part Il 


(Continued from page 74 


butt, fillet, and plug welds. Deep or 
light penetration can be obtained 
by the process, and narrow welding 
grooves (requiring small additions 
of filler metal) or very wide beads 
can be made. It may be applied to 
the welding of all weights of met- 
als from light gases to heavy thick- 
nesses. 

Welds can be made in one pass 
to thick sections which might re- 
quire several passes by other weld- 
ing processes. The current protec- 
tive layer of flux must be chosen so 
that the welds will have good duc- 
tility, impact strength, etc. 

The process is used semi-auto- 
matically in cases where the in- 
creased melting rate at the high 
currents used is advantageous; 
where the duty cycle will be in- 
creased by the continuous wire 
feed; and when complicated shapes 
preclude fixturing for fully auto- 
matic operations. Fully automatic 
welding is, of course, used when- 


ever practicable because of the 


A Paint Arrestor module consists of a Holding 


obvious production economies af- 
forded. 

Submerged arc welding is used 
in the automotive industry on such 
parts as rear axle housing assem- 
blies, torque tubes, transmission 
parts, starter ring gears to fly- 
wheels, and yokes to driveshaft 
tubes. There is a growing body of 
evidence, however, that many ap- 
plications for which submerged arc 
welding is now being used are 
switching over to the CO. process. 


Equipment 

Either a-c or d-c power may be 
used with submerged arc welding. 
The latter provides greater control 
over the bead shape, penetration, 
and speed, as well as enabling 
easier arc starting. On the other 
hand, a-c power minimizes arc 
blow, a factor of special importance 
at high welding currents. A-c thus 
becomes a preferred type of power 
for multiple-wire, multiple-power 
welding. 

The welding power may be pro- 
vided by a variable or constant 
voltage d-c generator or rectifier, 


or an a-c transformer. Whatever 
the power source, it must provide 
the high current at the high-duty 
cycle required for most submerged 
are welding applications. Welding 
currents as high as 4000 amp at 
55 v at the welding zone can be 
used. Generally, however, the up- 
per limit for current is in the 
vicinity of 2000 amp. Light-gage 
welds, on the other hand, are made 
with as little as 300 amp at 20 v. 

In addition to the power source, 
the submerged are process requires 
either an automatic or semi-auto- 
matic wire feeding device (welding 
head) with associated control and 
work-handling equipment. When 
semi-automatic equipment is used, 
the electrode is fed through a flexi- 
ble cable to a welding nozzle and 
flux dispenser, which is manually 
guided by the operator along the 
seam. Since the welding action is 
concealed beneath the flux, no pro- 
tective shields, helmets, smoke 
collectors are needed, with the ex- 
ception of goggles as a routine 
safety precaution. 


(Turn to page 82, please) 


ONTROL PAINT 
OVERSPRA the inexpensive, 


effective way! 


The advantages of R P Paint Arrestors, the 
inexpensive, disposable air filters are many. Overspray 
solids are trapped before they reach the exhaust stack... 
to reduce fire hazards, damage to adjacent property... 
disagreeable and time-consuming maintenance work. 


Installation? 


easy and fast. Maintenance? —remove 
loaded Paint Arrestor and replace a new one. Adaptability? 


’ 


ideal for any type, any size booth, new or existing. 


© PAINT ARRESTORS 


ii) 
CY 
Listed 


Fhoduilt- of, Kercarch 





Frame (1), two Snap-in Grids (2 and 4), two Paint L} 


Arrestors (3 and 5). Loaded Paint Arrestors are simply 
replaced as necessary. And, they're also ideal for 


air-borne ink, mist, dye, frit, etc. 
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ADVANCED DESIGN PISTONS 





By GILLETT AND EATON 


for Longer Heavy Duty Service 






as LIGHT as aluminum...wears LIKE IRON 
VAN ASIL 


VANASIL Pistons have repeatedly run way over 


200,000 miles with only .002” to .005” wear on the top 
ring grooves. On-the-road ring breakdowns caused by 
badly worn grooves are almost eliminated because Vanasi/ 


Pistons reduce top ring groove wear up to 75°! Nothing else 
compares with the genuine G & E Vanasil—the original 
Hyper-eutectic silicon alloy, proven by 19 years of use. 


You Get ALL These Advantages Only In 
GENUINE VANASIL PISTONS 


G & E PROVED Hyer-eutectic Silicon Alluminum Alloy 


. LIGHT WEIGHT—Same as other aluminum alloys. 

. SCORING, SCUFFING MINIMIZED— Because of "Oil Absorbing” 
microscopic porous texture. 

LONGER LIFE—30% less friction—30% harder. Greater “hot 
strength" —see chart at right. 

TOP RING— Breakage virtually eliminated because of reduced 
ring groove wear. 

LOW EXPANSION—Choracteristics of Cast Iron. 

CLOSE CLEARANCES—Fitted with Cast Iron Clearances. 

SOLID SKIRT DESIGN—No expansion devices required. 

HIGH HEAT CONDUCTIVITY — Similar to other aluminum alloys. 
PLATING—No fin or other break-in coating required. 


wn = 
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GILLETT and EATON, Inc. 


GE 


WIRE INSERTS 
PUT CAST IRON 
WEAR IN TOP 
RING GROOVE 


G and E Wire Insert 
Piston before machining 
(left) and after ring 
grooves are cut (right) 
showing how the steel 
wire forms a tough wear- 
resisting surface on both 
faces of top ring groove. 
The patented ferrous 
plug molded in the head 
(for diesel pistons) pre- 
vents burning through 
head and lengthens 
diesel piston life! 


TROUBLE-FREE with thousands in use 


¥%& Low initial cost + Low cost per mile 


Amazing increase in piston life 
3% Maintains new engine power and performance 


With the thousands of G and E “Wire Insert’”’ Pistons in 
use for periods up to 3 years—a phenomenal record for 
trouble-free operation has been established. The ‘Wire 
Insert”’ greatly reduces top ring groove wear and increases 
piston life. 

The “Wire Insert’”’ piston design—exclusive with G 
and E—combines all the advantages of aluminum alloy 
pistons with the long life of steel in the top ring groove 
lands. No noticeable increase in weight—unequalled for 
rapid heat flow—and at low cost. 

A pre-shaped steel wire is cast into the piston where the 
top ring is located. When the grooves are machined, the 
closely spaced wire surfaces form hard bearing areas on 
top and bottom faces of the groove. Result—reduced 
ring land wear, longer piston life at lower cost. 





‘“OIL-ABSORBING”’ 7 ; 


PISTONS 


FOR GASOLINE AND 
DIESEL ENGINES 


*Gillett & Eaton's trademark for a 
Hyper-eutectic silicon aluminum alloy 
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A COMPARISON OF TENSILE OF VARIOUS ALUMINUM ALLOYS AT ELEVATED TEMPERATURES ' 











7 . 


Write for complete intor | a m 
motion ond prices on | | 
Gillett and Eaton's Wire > a = 
Insert and Venesil longer 


lived pistons. 


500 000 
TEMPERATURE — DEGREES F. 











841 DOUGHTY STREET 
LAKE CITY, MINNESOTA 





working with 


u Pont Lucite’ 


acrylic resins 








BATT Nite 
Ralteisreds 


iS ti ee 
Zz 


LENTIL ITE 


erevercerr 
PELEPEEPCA LEER 


LTE 


issrig 
PERT EORT EERE ETL OERTEEEL EEE LE OET EOE EERE EERE LEE f 


~ 


ett. ite 
OW EONS LOSE LOPE HORE FOS” 


EPO EEL POTEET RS 


GEFET PVRE PORE OVE Ee 
IPF EPS OHV CEL OPC E 


i 


FISHLSSOPESHLS NLS IN NEE 


Peiseri seers 


== 
== 
— 
<= 
-n 
_ 

=< 
== 
— > 
=< 
Se 
— 

== 
SS un 
e. 
= & 
~~ <. 
- 
~~ 
we nw 
a 

w= 
= oe 
= 4, 
—~ 

<= 
oe we 
ee 
-—<- 

~ = 
oe ae 
~~ 
pe 
—— 
on 
—— 
~ ee 
~~ —« 
-— Se 


~ 
= 
~ 
= 
~ 
rang 
~ 
~ 
~ 
~ 
— 
~ 
~ 
- 
~ 
~ 
~ 
- 
“~ 
~ 
~ 
~ 
- 
~ 
~ 
- 
~~ 
~ 
~ 
a 
- 
~ 
~ 
— 
- 
~ 
a 
_ 
- 
~ 


CESLUUSLLERLLES ELEY, 


PLURAL 
PEELLLERRAEELLL ELLE ELEC LEE MERLOT? 


EPPALPLE LP LE LPT TSE Ped EOE Ped TOR CPR ERE ef 


PRUTELETELE PETC OTT AOTC OSE ORT COST COREL 


PROGR LEM LI EE LL EO LE EOL EOE EE 


How 
Chrysler Corp. 
uses LUCITE’ 


for maximum beauty and durability 


The Chrysler Corporation utilizes stability and weatherability. Avail- 
the ‘“‘plus properties’’ of Du Pont able in a wide range of transparent, 
LUCITE acrylic resins in 1960 cars. translucent and opaque colors, 
There are many reasons for using LUCITE is easily molded into almost 
LLUCITE; parts molded from LUCITE — any size or shape. Excellent edge- 
have excellent impact and shatter _ lighting and light-piping character- 
resistance; their weight is only one- _ istics of LUCITE adapt to a variety 
third that of glass. They resist crack- of light-transmission effects. And 
ing and crazing, automotive chemi- the components of LUCITE stay 
cals, and have excellent dimensional beautiful for the life of the ear. 
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PARKING LIGHT of LUCITE acrylic resin 
gives sparkling visibility, resists heat, im- 
pact and is shatter-proof. It stands up to 
rugged conditions including flying pebbles, 
road dirt and oils. 


SPEEDOMETERS and interior lights em- 
ploy thelighting characteristics of LUCITE 
for better viewing of dials . . . including 
the diffusion of light. 


Easy moldability, extra strength 


and clarity—plus long life—make 


LUCITE® suitable for many uses 


Many automotive engineers find the properties of Du Pont LUCITE 


acrylic resins help to solve new, creative design problems. Keep 


up to date on automotive engineering with LUCITE by sending 


TAILLIGHTS of LucITE give maximum 


. » if a nn See ~~ oe. a » De . 
for our informative new brochure ‘“‘A New Look at the Product visibility because of their highly efficient 
Design Qualifications of a Popular Plastic, LucITE”’. Just fill in light transmission. They resist cracking, 


and mail the coupon below. 


LUCITE® acrylic resins 


one of Du Pont’s versatile engineering materials 


Delrin’ - Alathon” - Zytel’ 


acetal resins polyethylene resins nylon resins 


RES. us. Pat. OFF 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 
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crazing, sunlight, moisture . . . retain 
beauty for life of the car. 


2. I. du Pont de Nemours & Co. (Inc.), Adv. 
Room 2507L, Nemours Building, Wilmington ‘ 

Please send me your informative new brochure, ‘‘A New Look 
at the Product Design Qualifications of a Popular Plastic, 
LUCITE®”. 


Name 





Company Positior 





Street 





City Zone State 
In Canada: Du Pont of Canada Limited, P.O. Box 660, Montreal, Quebec 








WELDING —Part Il 


(Continued from page 78 


OTHER PROCESSES 

The results of a survey made by 
the author among the leading auto- 
motive manufacturers indicate con- 
clusively that the three arc welding 
processes described in detail above 
are by far the most commonly used. 
However, for the sake of complete- 
ness, the others will be briefly de- 
scribed and their limited applica- 
tions mentioned. 


est in original equipr 


Stud Welding 

In stud welding, coalescence is 
produced by heating with an elec- 
tric arc drawn between a metal 
stud, or a similar part, and the 
other work part until the surfaces 
to be joined are properly heated, 
when they are brought together 
under pressure; shielding may or 
may not be used. 


Equipment used for stud welding 
consists of a gun (stud holder), 
which is generally air or solenoid 
operated, a control panel for regu- 


QUALITY LAMPS 
AND REFLECTORS 


nent — specify Miro-Flex truck, 


and tractor lamps and reflectors! Immediate delivery 


4 


on all types 
marker lam 


eads the way 


assemblies 
for finest heavy-duty quality lamps 


clearance lights, turn-signal 


stop lights, and reflectors. 


rs, at lowest cost! Send for free catalog of Miro- 


Ss, retiectors, 


and safety equipment, today! 


FULL LINE OF SAFETY EQUIPMENT 








SS 
} 


' 


Standard Mirror 
Assemblies 


Turn, Stop, and 
Tail Lights 


Heavy-duty 
West Coast Mirrors 


va 


The Original 
Miro-Flare 


1824 E. SECOND 


Co., INC. 


WICHITA 14, KANSAS 
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lating the welding current, and a 
source of welding current (almost 
invariably direct). Stud stock can 
be round, square, or rectangular, 
and average size of studs common- 
ly welded today is 4% to % in. The 
most familiar automotive applica- 
tion for stud welding is joining 
studs to stainless steel for bumper 
ornaments. 


Atomic Hydrogen 


Atomic-hydrogen welding is an 
are welding process in which the 
heat for welding is produced from 
an electric arc maintained between 
two tungsten electrodes in an at- 
mosphere of hydrogen. Shielding 
is obtained from the hydrogen; fill- 
er metal is sometimes used. The 
are remains entirely independent 
of the work or parts being welded. 

Equipment used for the atomic 
hydrogen process consists of: (1) 
a special transformer or other 
means of converting the power sup- 
ply voltage to one suitable for 
welding and a means for controll- 
ing current values; (2) a means 
for holding the electrodes in posi- 
tion, for supplying a low-velocity 
hydrogen atmosphere around the 
electrodes and for moving them to 
establish and maintain the arc; 
and (3) a source of hydrogen gas 
or dissociated ammonia. 

Alternating current is generally 
used with the process for a number 
of reasons, but direct current is 
used on occasion, as in the welding 
of very light-gage steel. While 
atomic hydrogen welding is some- 
times used on bumper parts, most 
of its rather restricted automotive 
usage is in tool and die salvage op- 
erations. 


Impregnated Tape-Metal-Arc 


In this process, coalescence is 
produced by heating with an elec- 
tric arc between the metal electrode 
and the work. Shielding is obtained 
from decomposition of an impreg- 
nated tape wrapped around the 
electrode as it is fed to the arc. The 
deposited weld metal is obtained 
from the electrode. 

The impregnated-tape metal-arc 
process is obsolete for all practical 
purposes. To the best of the writ- 
er’s knowledge, there are no known 

(Turn to page 8&6, please) 
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Accents the Luxury 


of a 
Fine Car 


KING-SEELEY 


CORPORATION 
ANN ARBOR, MICHIGAN 


CREATORS OF AUTOMOBILE INSTRUMENTATION 
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FOR THE 


a 


YEAR 


AUTOMOTIVE 


INDUSTRIES 


Statistical issue 
and 
Marketing Guide 


THE ONLY COMPLETE 
STATISTICAL REFERENCE 
FOR AUTOMOTIVE 
ENGINEERING, PRODUCTION 
AND MANAGEMENT 





THIS SINGLE Al 
REFERENCE ISSUE 
ANSWERS 
COUNTLESS 
QUESTIONS ON ALL 
THESE AUTOMOTIVE 
SUBJECTS: 


CONSTRUCTION AND FARM EQUIPMENT— 
INDUSTRIAL TRUCKS 


Shipments and Value of 
Wheel Tractors 
Crawler Tractors 
Construction Machinery 
Farm Machinery 
Industrial Trucks 


MOTOR VEHICLES 


Statistics on 
Production 
Factory Sales 
New Registrations 
Total Registrations 


Exports and Imports of 
Cars, Trucks, Buses. Trailers 
{riation 


Shipme nts of airframes Specifications of 


Wheel Tractors 
Crawler Tractors 
Off-Highway Trucks 
Dumpers 

Powered Rolle rs 


™ rapers 


and their value 

Registrations 

Air Carrier Operation Statistics 

Airports and Landing Fields 
Specifications of 

Cars 

Trucks 

Buses 

Military Cargo Vehicles 


Graders 


SOSH SHE EHS HHEHHEHHEHEEHEHTHEHEEEEEEEEEEEEEEEESEEEEEEEEEEEE HEHEHE HHEHEEEEEE 


ECONOMIC DATA FOR MANAGEMENT 


Statistics Pertaining to 


INTERNAL COMBUSTION ENGINES 


a ee | 
Gasoline Engines 
Diesel Engines 
Outboard Motors 
Aircraft Engines 


( orporate Profits 
Installment Credit 

Wages by Industries 

Cost of Living 

Wholesale Prices 

I mployment 

Population 

Industrial Production 
Machine Tools 

Tires and Tubes 
Materials such as Rubber, 
Steel, Aluminum, Magnesium 
Titanium and Plastics 


Specifications of 
Gasoline Engines 
Diesel Engines 
Small Gasoline Engines 
Outboard Motors 
Diesel Engines for Use 
n Electric Automotive 
Aircraft Engines ( Piston Type 
Aircraft Gas Turbines 
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welding, inert-gas carbon-arc weld- 
ing, and twin carbon-are welding. 


WELDING — Part Il 


(Continued from page 82 ; 
The carbon are method has been 


supplanted to a large extent by 
applications for the method in auto- other welding processes. The car- 
motive manufacturing at the pres- bon are in operation is used only 
as a source of heat and resembles 
in this respect the tungsten elec- 
trode in non-consumable inert-gas 
metal-arc welding. Carbon elec- 
trodes burn off slowly and do not 
usually affect the weld to any 
noticeable extent. Filler metal must 
come from a separate source. The 


ent time. 


Carbon-Electrode 
For purposes of simplification, 
the term “carbon-electrode ar 
welding” is used to describe a 
group of processes which includes 
shielded and unshielded carbon-are 


My Power by HANNIFIN 


5,000 PSI HYDRAULICS 


Proved by more than 25 years use 
in the Automotive Industry 


BETTER 
THAN 
EVER 
TODAY 


PRODUCTION TOOLS 


Used on trucks, trailers, automobiles 


and throughout industry 


Used for riveting, punching, pressing, 


marking and press-fit assembly 


LIGHTWEIGHT PORTABLE TOOLS 
GAP OR COLUMN PRESSES: POWER UNITS: CYLINDERS 
STANDARDS AND SPECIALS 


rao use Themghwite he worl 


Call in your nearby Hannifin man he’s a trained production analyst — 


find out how you can do more at lower cost with Hannifin “Hy -Power.” 
Or write for our new Bulletin 150-A. it tells the whole story. 


HANNIFIN COMPANY 
543 South Wolf Road + Des Plaines, Illinois 


SION OF PARKER-HANNIFIN CORPORATION 
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application of heat and the filler 
metal feed are controlled sepa- 
rately. 

Direct-current welding machines 
of either the rotating or rectifier 
type are good sources of power for 
the carbon-are process. Twin car- 
bon-are welding is, however, used 
principally with small a-c welding 
machines. 

The carbon-are process can be 
used for hard surfacing and for 
cutting steel, cast iron, and stain- 
less steels, as well as for welding 
steel and the non-ferrous metals. 
Its automotive applications are 
limited principally to tool welding, 
die welding, maintenance repair, 
and cast iron salvage work. 


Bare Metal-Arc 


This is an are welding process 
in which coalescence is obtained by 
heating with an electric arc be- 
tween a bare or lightly coated 
metal electrode and the work. 
Neither shielding or pressure is 
used, and filler metal is acquired 
from the electrode. 

Chief advantage of welding with 
a bare electrode is the fact that it 
is exposed to the atmosphere. Thus, 
covered electrodes have largely re- 
placed bare and lightly coated elec- 
trodes, although there are still 
quite a few of the latter manufac- 
tured and sold. They are often used 
on galvanized surfaces, for surfac- 
ing operations and for tack weld- 
ing, and in applications where low 
cost is important, and where the 
quality is considered adequate. The 
automotive industry uses bare met- 
al-are welding primarily for special 
applications in tool and die repair 
or maintenance work. 


TRENDS IN ARC WELDING 


The importance of are welding 
as a rapid and practical method of 
fabrication has long been recog- 
nized by the automotive industry. 
The introduction of automatic and 
semi-automatic welding processes 
has opened up many new oppor- 
tunities for lower cost product de- 
velopment. It has been estimated 
that sales of are welding equip- 
ment, which achieved a total sales 
volume of about $270 million in 
1957, may hit the $570 million 
mark by 1965. 

Prior to the advent of World 
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War II, arc welding was almost ex- 
clusively a manual operation. Then, 
the introduction of granular flux 
permitted arc welding to be accom- 
plished automatically in power op- 
erated fixtures. These fixtures are 
continually becoming more complex 
with multiple heads having four or 
more arcs going simultaneously on 
a single weldment. 


Concurrently, particularly in the 
welding of such materials as alumi- 
num and stainless steel, flux is be- 
ing largely replaced by an inert 
shielding gas such as argon or 
helium. By the same token, CO, as 
a shielding gas is making steady 
inroads on flux for automatic ma- 
chine welding of such automotive 
parts as wheels and axle housings. 


Due to the avid interest in low- 
ering unit costs, more mechaniza- 
tion, automatic feeding, transfer, 
and multi-station machines are 
bound to come in automotive weld- 
ing operations. The majority of 
automatic welding machines today 
are being provided with automatic 
unloaders (sometimes loaders as 
well) and are steadily being in- 
corporated more and more into 
automated lines. So marked has 
this trend become that, in some 
cases, the welding equipment man- 
ufacturer is being asked to furnish 
a line covering the complete list of 
operations (bending, forming, etc.) 
on a particular part. 


More completely automatic se- 
quencing for both machine- 
mounted and manually held equip- 
ment seems assured. Many new 
concepts of control, such as elec- 
tronic tracing, the use of tape, 
punched and magnetic, for accom- 
plishing consistent results are ap- 
pearing in the field of automatic 
arc welding. 

Some of these systems involve 
electronic data processing equip- 
ment for pre-scanning a joint to be 
welded. The information is stored 
and fed back into the actual opera- 
tion. Taken into consideration are 
all of the many small but necessary 
deviations picked up in the original 
scanning. The end result required 
is accomplished by changes of wire 
feed, traverse speed, actual path of 
the welding head, etc., and the fill- 
ing of craters. 

Due to the swing to unitized 
body construction, resistance weld- 
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ing will replace many previously 
arc welded frame parts on passen- 
ger cars. Small assemblies will be 
spot and projection welded onto 
body sections and eliminate to a 
great extent the arc welded box 
frames and X-member frames 
which have been in use by many 
automotive manufacturers. On the 
other hand, there will be a decided 
increase in are welding for such 
applications as automatic trans- 
missions. 


The development of such newer 
arc welding methods as the West- 
Ing-Are CO, (Westing- 


pre CESS 


house Electric Corp.), the “Dip 
Transfer” process (Air Reduction 
Sales Co.), and the 
open are process (Lincoln Electric 


Innershield 


Co.) will also enable arc welding to 
more than hold its own in the auto- 
motive field. These and other tech- 
nological advances being made 
every day in techniques and equip- 


ment continue to assure are weld- 


SIMPLICITY 
in the Heart of the 
Modern Diesel Engine 


Simple— Only 8” long, 344” wide, 


5%” high . 


Write for guides to better fuel injection. One features 
the pump, the other an efficient, economical filter. 


.. weighs less than 10 
pounds .. . fewer parts to service, 
fewer adjustments to make. 


Versatile—Because of accessories 
that can be built in or added at 
low cost taking up no, or very 
little, valuable engine block space. 


Economical — | nitial 
costs less to service, saves money 
because of its dependable service. 


cost is less, 


Division of Standard Screw Company 


HARTFORD MACHINE SCREW CO., HARTFORD 2, CONN. 
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SV PRECISION 


GIVES CYLINDERS 
GREATER EFFICIENCY 
and DEPENDABILITY 


“SS 
C+ \|Series 101A 
Air 150 psi 
Hydraulic up to 
1500 psi 


Vs s ws 
v 

¢ 
y . 


Meets JIC Standards 
Fits Where Others Won't 


By machining to micrometer accuracy 
the working surfaces within O-M Air 
and Hydraulic Cylinders, these units 
function with high operational effec 
tiveness and a minimum of routine 
maintenance 

More than this, O-M precision work 
manship is reflected in every engineer 
ing and construction detail. These com 
ponents are designed right to seal right 
The ports are readily rotated inde 
pendently to a desired location. Accu 
rate machining assures perfect piston 
rod alignment on extreme in and out 
positions, on maximum or minimum 
loads as well as on short or long travel 

O-.M standard, oversize and 2 to 1 
rods have a high yield point that in 
creases fatigue strength. The low co 
efficient of friction and cushion ball 
check valve provide for full-power 
starts. End plugs are tapped for uni 
versal mounting 

Series 101A (illustrated) and Series 
TH (Heavy-duty Hydraulic Cylinder) 
are available in a complete range of 
to 8” bores) and a full line of 
Immediate delivery 


Sizes f l 
mounting brackets 
on many 

Mail coupon at once for Bulletins 
101A and 105 containing engineering 
data on the two units 


—<_ -<-- = 
Co nanan MACHINE CO. 
\4 \\ 17 143rd Street, Hammond, Indiana 


Name 


Sizes 


Hove representative call 
Send Bulletins 101A and 105 


Position 
Company 
Address 


State 
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Zone 


ing a secure place high among met- 
al joining methods. 
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New Oil Cooled Multiple Disk Brake 


(Continued from page 52 


cvlinder is sealed with a silicone 
rubber quad ring together with a 
backup washer of Teflon which 
bears on the aluminum 
The hydraulic cylinder area 
selected for this application pro- 
duces a wheel skid on an 18,000-Ib 


1500-psi hydraulic 


annular 
plate. 


axle at line 
pressure, 

The brake has automatic adjust- 
ment for wear by means of three 
adjusters per brake, 120- 
The adjusting screw is 


located 
deg apart. 
carried on a threaded boss on the 
primary disk. End 
the screw between the inner hous- 


clearance of 


ing pad and outer housing insert 
determines the total amount of 
running clearance. Four 
springs acting on the primary disk 


return 
retain it in released position. As 
lining and primary 
disk movement the 
ance, the point of the screw con- 


wear occurs 


exceeds clear- 
insert, causing the 
axially in the 


tacts a_ steel 


screw to advance 
threaded boss. 

The brake cooling 
sists of a positive displacement oil 
pump, heat exchanger, 
and plumbing. The pump 
engine driven, driven from a power 
take-off, or driven off the drive 
The heat exchanger is con- 

into the radiator bottom 
A thermostatically controlled 


system con- 
reservoir, 


can be 


line. 
nected 
tank. 
by-pass valve can be connected to 
the pump circuit so as to have cool- 
ing oil circulating through the sys- 
tem only as required. 

A typical installation on a two- 


AUTOMOTIVE 


9) 


replacing 
the two conventional rear axle 
brakes, front axle brakes remain- 
ing unchanged. On a tandem axle 
tractor Ausco brakés would replace 
only the two brakes on the inter- 


axle tractor consists of 


mediate axle. 

The only additions required for 
brake system 
valve, double 

air-over-hy- 


a conventional air 
hand control 
valve, 


are a 
check and an 
draulic power cluster. 

When used as a retarder, the 
brakes are actuated by the hand 
control valve which actuates only 
the rear brakes. The air valve is 
fully modulated, permitting the 
operator to vary retarder applica- 
tion as required. 

For service braking, the Ausco 
equipment is applied in conven- 
tional manner with the foot pedal. 
If braking is required while oper- 
ating as a retarder, the operator 
presses the foot treadle, thus over- 
ruling the retarder hand valve. @& 





Willys Signs New Pact 

Willys Motors, Inc., has received 
a license from Renault to build the 
Dauphine car in Argentina. The 
Argentine affiliate, Indus- 
trias Kaiser Argentina, will pro- 
duce the car at its Cordoba plant. 

Willys Overland do Brasil, the 
company’s Brazilian affilite, now is 
building the Dauphine, after a 
similar pact with Renault last 


firm’s 


year. 
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THIS CAPS IT! 


COSTS 25% LESS, 
WEIGHS 25% LESS, 
MEETS EVERY 
SERVICE REQUIREMENT, 
LOOKS BETTER, 
AND DOESN’T 
REQUIRE ANY 
FINISHING! 


This is a “‘spin-cap’’, used 
on Lindsay Water Softeners. 
It used to be made of brass, 
like the one at left, above. 
We now make it of nylon- 
reinforced premix plastic as shown at right, above. 


We suggested the design, and even though we’re 
plastics people, recommended that the brass 
threads be retained. (Salt used in the water-soft- 
ener could cause mechanical binding of plastic 
threads.) The threaded brass insert, also our 
design, (see small photo above) is molded integrally 
with the cap, to solve that. Tooling required about 
one-half the time required to tool up for casting. 
The big point is, Lindsay Company and their 
customers are benefiting from a practical improve- 

ment — and saving money! 


NOTE: We regularly 
mail case histories 
showing new things 
we're doing with rein- 
forced plastics. If 
you'd like copies just 
jot your name and 
address on this covu- 
pon and mail it to us. 


You can, too. Send us draw- 
ings, photos, or sketches, 
and tell us what you want 
to do. We'll tell you, frankly, 
what is possible and prac- 
tical. . . help you engineer it 
...and produce it for you! 


Yes! Put me on the list to receive Case Histories. 
NAME 
| COMPANY 


STREET 
| ciry ZONE STATE 


structural fibers, inc. 
FIFTH AVENUE +» CHARDON, OHIO 














REINFORCED PLASTIC PRODUCTS BY THREE PROCESSES: 
+ internal pressure molding 
* matched die molding 
* premix molding 
Circle 141 on Inquiry Card for more data 
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F Light Up 


dark work areas 
eValemmotelibatal-1¢ Mey or Lett) 


DAY-RAY 
PORTABLE FLUORESCENT 
LIGHTS 


Sate: vapor and moisture tight. Always cool. Can't 
burn mechanic's hands. Approved by safety engineers 


Easy to use: light weight. Small diameter. Easy to 
grip or hang 


Economical: long life. Withstands vibration 
Easily relamped 


In 6, 8, 13, 15 and 30 watt sizes. 18” handles available 
Write for prices and literature 
DAY-RAY PRODUCTS, INC. 
1131 Mission Street, South Pasadena, Calif. 


Originator of aircraft fluorescent ba/last systems 
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DRUM CAM 
precision milled 


or ground 


by the ey a 


CA Id’s leading 


Manufacture, 
LANDING GEAR CAM 
Eonic is regularly supplying 
Landing Gear, Drum, Pump, 
Face, Cylindrical two and 
three dimensional Cams to 
manufacturers throughout 


the world. 


= 


PUMP CAM 


Design Analysis and Engineering Services Available. 


Engineers 
EQONIC 4... «: 
I2C. Precision 


459-B E. Hollywood « Detroit 3, Michigan 


Circle 143 on Inquiry Card for more data 
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catalog 
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No allowance will be made for errors or failure to insert. 
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please circle appropriate number on post card at back of this issue. An inquiry card 
number appears at the bottom of each advertisement 
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H 


Hartford Machine Screw Co. 
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The indestructible luster of stainless steel wheel covers 
is unmistakable. Stainless is the one metal that never 
betrays a car’s mileage... or age. The highway’s 
abrasive grit, winter’s salted streets, and 

even harsh detergents and steam can’t 

corrode, etch or dim its beauty. 


High quality Uniloy Stainless Steel, now 
being produced in one of the world’s most modern 
mills, is rolled to your exact specifications. 
Specify Uniloy Stainless Steel for STAINLESS STEELS 


automotive trim that stays showroom new— 
forms and fabricates to the designers will. 
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BRIOGEVILLE,. PA 


STAINLESS STEELS + TOOL STEELS +- HIGH TEMPERATURE METALS 
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HULER 


Since 1915, Manufacturers of: Owe-Pcece Tubular Heavy-Duty Trailer 
Axles; Front Axles for Trucks, Busses, and Off-Highway Equipment; 
Low-Bed Machinery Trailer Axles; Heavy-Duty Vocuum and Air Brakes. 


Subsidiary of Fuller Manufacturing Company 
Affiliate of Eaton Manufacturing Compony 
SALES OFFICES: CHICAGO, DETROIT, PHILADELPHIA, OAKLAND AND TULSA 


WEST COAST WAREHOUSE SOUTHWEST WAREHOUSE 
Ookiend, California Fort Worth, Texes 
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